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"U.S. naval flying boat at anchor in a lagoon on the east coast of Nicaragua 





a 1 cape ne : 
| DEE SPS RS a ae eee ae ae 








soy SPECIAL FEATURES 


THE BEAUMONT CUP REGULATIONS 
REVIEW OF NEW AIRCRAFT INSTRUMENTS 
DESCRIPTION OF A COMMERCIAL SEAPLANE BASE 


RECENT PROGRESS IN ITALIAN AIRSHIP CONSTRUCTION 


THE GARDNER, MOFFAT CO., Inc. 
HIGHLAND. N. YY. 
225 FOURTH AVENUE, NEW YORK 


Entered as Second-Class Matter, Noy. 22, 1920, at the Post Office at Highland, N. Y. 
under Act of March 3, 1879. 



































110 AVIATION February 4, 1924 Fel 








CURTISS-REED ONE-PIECE DURALUMIN PROPELLER 


























Since the earliest days of flying, cne of its greatest hazards has been the 
uncertainty and frailness of wooden propellers. 


Serious accidents constantly result from the effect on wooden propellers of: 


Climatic conditions, 

Hail, rain, tall grass and small particles encountered in cross country flying, 
Spray on seaplane propellers, 

Failures of the propeller tips, due to centrifugal forces, 

Damage through handling and storing. 


THESE HAZARDS ARE ENTIRELY REMOVED IN THE CURTISS-REED 
ONE-PIECE DURALUMIN PROPELLER 


WHICH, IN ADDITION, IS THE MOST EFFICIENT PROPELLER 
THAT HAS EVER BEEN TESTED é 


PROOF 


The winning 1923 Navy Curtiss Pulitzer and Schneider Cup entries were 
equipped with Curtiss-Reed propellers. 


Revolutions per minute of upwards of 3,000 were repeatedly attained while 
establishing the new world’s speed record of 266 miles per hour. 


Curtiss-Reed propellers which have been in continuous cross countrv service for 
over two years are as good today as when installed. 


Metal Propellers Have Been Talked Of For Years. They Are Now Available. 





STANDS FOR SPEED WITH SAFETY. 


CURTISS AEROPLANE & MOTOR COMPANY, Inc. 


GARDEN CITY, N. Y. 
FACTORIES AT GARDEN CITY, N. Y. and BUFFALO, N. Y. 





Flying School at Garden City, N. Y. 


For Winter Training and Flying, Write Southwestern Station, Love Field, Dallas, Texas— 
The Curtiss-Florida Aviation Camp, at Miami, Fla. Training Throughout the Year. 


Member Mensfecteretad 
* Aircraft Association 
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Overcoming Cold Weather Handicaps 


WENTY years ago, only a few far- tempted, it is essential, among other things, 

sighted men realized the possibilities of that service be rendered regardless of the 
transportation by air. There was then no weather conditions. 
thought of an aviation industry. The Wright Cold weather is one of the main handi- 
Brothers’ flight at Kitty Hawk of 59seconds _caps to continuous service. But just as the 
was considered remarkable. No one even automobile industry overcame this diffi- 
imagined that mail would one day be car- culty, so can the aviation industry over- 
ried by airplane from New York to Cali- come it. 


fornia m apres _ mameen. , Engine lubrication trouble has been one 
Now the situation is very much different. —_ cguse of this cold weather handicap. Many 

All but a few skeptics agree that aviation is ships have exposed oil piping. For flying in 

fast developing to the point where aircraft low temperatures these require a special 

will soon compete profitably with other oil which will withstand the congealing ef- 

means of transportation. fects of the cold and still resist high bearing 
But before this competition can be at- pressures. 


Superla Aero Oil (Winter) 


has been developed by us particularly for flying in experience of the Standard Oil Company ( Indiana), 


low temperatures. It gives you ideal lubrication an experience covering over a third of a century in 
under these conditions. As are all Standard Lub- supplying lubricants for every conceivable type of 
ricants, it is made from crude oils especially se- engine and machine. Those flyers using Superla 
lected for their lubricating qualities. It is refined Aero Oil(Winter) find that it absolutely eliminates 
with painstaking care. Into this refining enters the cold weather lubricating trouble. 





You can obtain Superla Aero Oil (Winter); Stanolind Aviation Gasoline and 
Stanolind Aero Oils at many landing fields conveniently located throughout the 
mid-western territory served by this company. A list of these fields is contained 
in our booklet “PLANE FACTS,” a copy of which will be sent you on request. 


STANDARD OIL COMPANY 


(INDIANA) 


910 S. Michigan Avenue CHICAGO, ILLINOIS 
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Publisher’s News Letter 








The lighter-than-air field of aeronautics has 
always been more of a problem than the heavier- 
than-air branch of aircraft development. The 
progress that has been made in airships has seemed 
to follow no definite plan of expansion. Airships, 
whether small or large, rigid or nonrigid, built of 
metal, fabric or of wood—all have been built with- 
out thought of a continuous program. Possibly this 
has largely been due to the indefinite nature of the 
uses to which this type of aircraft can be put. 


The optimists have insisted on the certain finan- 
cial success of the large airships, and have built 
around it a prospective commercial future that has 
appealed to the imagination of the public. 


* * % %* 


As far back as anyone in aeronautics can re- 
member, the stock offerings of some of the typical 
airship promoters that have followed one another 
with regularity have always been emphasizing the 
commercial future of lighter-than-air transport. 
The pictorial element in connection with these 
offerings has been alluring in its imaginative por- 
trayal of air travel. Many credulous investors have 
been attracted by these mostly impractical ventures, 
and after a time no more was heard of the pro- 
jected airship lines that were to be put in operation 
between our larger cities. Perhaps it is because of 
the unbusinesslike methods of these promoters that 
airship progress has been so slow. 


~ + * * 


The present situation in this field is more promis- 
ing. The Goodyear group, with its Zeppelin affili- 
ations, the American Investigation Corporation 
with its Schuette-Lanz connections, and the Upson 








group in Detroit as the pioneer of an original 
American design, all appear to be considering air- 
ship transportation as a serious industrial and com- 
mercial enterprise rather than as a stock promotion 
scheme. Two other organizations, the Connecticut 
and the Hammondsport groups, are also conducting 


lighter-than-air activities. With so much talent- 


concentrated on the problems, and with the best 
field for airship operation available in this country, 
this branch of aeronautics in a few years time 
ought to begin to show some definite signs of life. 


% ~ % % 


Probably no other aeronautical publication in 
the world has done as much as AVIATION to keep 
its readers adequately informed of the advance of 
airship engineering. An article printed in this issue 
is but another proof of it. While having some 
definite opinions as to the utility of airships for 
passenger and freight transportation, an open mind 
has been turned toward all endeavors in this line 
with the hope of learning of a really profitable 
plan which would bring the airship into a legitimate 
sphere of aerial activity. Airship people have, as 
a rule, been so ambitious in their projects that 
none have seemed capable of reaching the starting 
point of their enterprise, though from some of the 
publicity appearing in the press the most elaborate 
of these schemes always seemed imminent in its 
execution. 


With the past in mind, it is to be hoped that 
in the future there will be less imagination and 
more practical progress in the lighter-than-air field. 
The airship, just as the airplane, can only be 
“*sold”’ to the public by actual demonstration. The 
airplane is in a fair way to reap the benefits of 
this day in day out demonstration. The airship 
has yet to make the grade. 
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Insure Your Aeronautical Reading 


Four dollars for a subscription to AVIATION ‘will protect you against missing 
important news, technical information and descriptions of new planes. 


Besides you will receive regularly 


The only American weekly 


aircraft publication 
with the assurance that you will see in AVIATION all the important news while it is 


news, plus accuracy and dependability. 


Insure your aeronautical reading by sending your name, address and $4.00 now. 
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Trade Mark 


TIMES BETTER THAN 


NAPOLEON’S BEST 


It took Columbus two months and 
nine days to make a voyage which 
you today can complete in little 
more than one week. 


It took Napoleon 312 hours (11 
days) to travel 1400 miles at 
top-speed, using every advantage 
of the time, when the Russian 
disaster necessitated his immediate 
return to Paris. You can travel 
by rail today from New York to 
Chicago in less than one day. 


The rate of human travel has 
always been an index figure of 
civilization. 


How much greater will be its 
advance with the development 
of the airplane? A fully loaded 
plane weighing almost five tons 
has already travelled 2600 miles 
in less than 27 hours — at a 
speed thirteen times faster than 
Napoleon’s. 


Man’s ability to get about more 
quickly from place to place is 
actually one of the most significant 
conditions in the world today. 
Do you wonder that Martin 
engineering is proud of its place 
in this great work > 


THE GLENN L. MARTIN COMPANY 
CLEVELAND 
Builders of Quality Aircraft since 1909 
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Looking at the Calendar 


HE Calendar of Aeronautical Events which appears 
T again with this issue of AviATION, now that the flying 
season draws near in the northern latitudes, is worth more 
than a cursory glance. ‘ 

Taking the principal international events one by one, and 
remembering America’s standing in each category of aircraft, 
a few pertinent remarks suggest themselves to the observant 
reader. 

Starting with the oldest type of aircraft extant, the free 
balloon, the Gordon Bennett Balloon Cup race reminds us 
of the gratifying fact that American balloonists won this 
international elassie four times. Had they but won it three 
times in sueeession, the Cup would have become America’s 
permanent property. But our past performances in inter- 
national ballooning contests give sufficient ground for the 
hope that the famous Cup may yet come into America’s 
possession. 

In the matter of balloon records our standing is not so high. 
German balloonists hold everyone of the three recognized 
balloon reeords for maximum capacity—altitude, distance and 
duration. In this connection AvIATION can but repeat what 
it has said for two years past, namely, that the Army and 
the Navy Air Services should endeavor to bring these lighter- 
than-air eraft records to America—just as they have done in 
the case of airplane records. 

In high speed airplane events our superiority—as shown 
by the Pulitzer Trophy races—has not been seriously chal- 
lenged for the past two years. Hence’ it is to be expected 
that Franee, England and Italy will, this year, do their ut- 
most to earry the Pulitzer Trophy across the seas. The same 
remark applies to the Schneider Cup, which our naval aviators 
won for the first time last fall. 

It must be realized by those who perhaps look askance upon 
the expenditure involved in preparing international speed 
races, that vietory in these events exerts a world wide influence 
upon the aeronautical market. 
been winning the Schneider Cup race year after year, the 
directors of military air services and the pilots of the coun- 
tries which lack an aircraft industry quite naturally received 
the impression that Italian seaplanes were far superior to all 
others. As a result Italian manufacturers received orders 
for seaplanes from Scandinavia, Switzerland, Spain, South 
America and other regions. When an American plane goes 
abroad and beats the whole European coalition, it advertises 
the fact to those same air officers that we have something that 
performs better than anything Europe can produce. But 
one such victory is not sufficient to eradicate past sympathies 
and affiliations. The victory must be repeated to bring about 
practieal results in the form of government orders. Hence 
we hope that our technical preparation for this year’s Pulitzer 


When Italian machines have - 
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and Schneider Cup races will be of the most thoroughgoing 
kind. 

Another valuable reminder the Calendar of Aeronautical 
Events furnishes is the fact that so far only vague and valiant 
hopes have been expressed with regard to holding an American 
light plane meet the coming season. Our backwardness in 
this line of aeronautical progress is best exemplified by the 
fact that next summer there will take place in France a cross 
country race of several hundred miles’ length restricted to 
low powered airplanes. The answer is that France has got 
not one but half a dozen light planes with which to race, 
while we have nothing in the air as yet. In fact, we have 
neither any glider that can perform like some of the best 
French and German gliders, the very machines which made 
possible the development of high performance light’ planes. 
And the reason we have no gliders is that no incentive was 
offered during the past two years to American glider enthu- 
siasts to spend some energy and money on this type of 
aircraft. 

This field, then, is the one where we are sadly deficient. 
Some liberal monetary rewards would be required to bring us 
up to date with the rest of the world in the field of gliders 
and light planes. 

While this field offers less of a spectacular appeal than high 
speed races, the light plane appears to be such a promising 
development toward more economical and more efficient flight 
that we cannot afford to stand back and let Europe do all 
the development work. 





Twenty Years Ago 
HE NEW YORK TRIBUNE on January 24 reprinted 
T from its issue of January 24, 1904, an interesting re- 
minder of how at a comparatively recent date those who 
believed in flying were classed as visionaries. 

To quote the notice: “Representative Robinson, of Indiana, 
in the House today attacked bitterly the War Department’s 
policy in spending money to aid in the development of the 
Langley airship. He said the department had put $100,000 
into a project ‘which every sensible man knows has no utility.’ 
He continued: ‘Here is $100,000 of the people’s money wasted 
on this scientific aerial navigation experiment because some 
man, perchance a professor, wandering in his dreams, was 
able to impress the officers that his aerial flight scheme had 
some utility.’ ” 

And now, but twenty years later, the incredulity of Repre- 
sentative Robinson will be looked upon by most people with 
tolerant amusement. 

There are probably today in aeronautics many projects that 
seem no less impracticable than Langley’s “aerodrome” looked 
in 1903, but which in 1944 may be accepted as everyday 
routine. 











The Beaumont Cup Race Regulations 


International High Speed Event for 200,000 Francs in Prizes 


AvIATION has received a copy of the translation of the rules 
under which the contest for the “Commodore Louis D. Beau- 
mont Cup.” The prize for this international speed contest 
amounts to 200,000 franes. 

This Cup Race shall be held under the conditions fixed by 
the existing regulations, as promulgated by the Aviation Co. 
Commission of the Aero Club of France, at the request of the 
donor and approved by him. 


Qualifications for Contestants and Pilots 


Every duly qualified National Federation desiring to com- 
pete for the Cup should send to the Secretary of the Aviation 
Commission, 35 Rue Francois I, Paris, its entry accompanied 
by a sum of 5,000 Franes per airplane. Of this sum 3,000 
Franes shall be refunded if the airplane flies across the 
starting line. 

The contestants, from each nation, making the entries, 
shall be the constructors of the airplanes. The entries can 
not be received unless they are presented by a National Fed- 
eration affiliated with the Fédération Aéronautique Interna- 
nale. 

Each National Federation can only present as contestants 
and as pilots, their countrymen or those of a country not rep- 
resented in the Fédération Aéronautique Internationale. An 
exception however, is made of those countries who were at 
war with France from 1914 to 1918, unless they should be 
members of the League of Nations. 


General Conditions 
The race shall constitute an international challenge open 
to airplanes of Class C. The race shall be flown in two con- 
tests, each one to consist of a speed contest flown over a 
distance of about 300 km. The race shall be flown in France 
at the place and on the date fixed by the regulations of that 
particular year. 


Prizes 


The sum of 200,000 French Franes shall be awarded in the 
following manner. 

a. Two objects of art, of a value of 25,000 Franes each, 
which shall be deposited with the Aero Club until they are 
awarded. 

b. Two prizes of 75,000 Franes each. 

The first contest shall be held in 1924. The winner shall 
receive a prize of 75,000 Franes. If this race can not be held 
for any reason, approved by the Aviation Commission of the 
Aero Club of France, it shall be postponed year by year. If 
having been held, there shall be no winner, the prize of 
75,000 Franes shall be added to that of the second contest. 

The second contest shall be held during the year following 
the one during which the first race is flown. The winner shall 
receive a prize of 75,000 franes. If this race can not be 
flown for any reason, approved by the Aviation Commission 
of the Aero Club of France, it shall be postponed year by 
year. If this race having been flown there shall be no winner, 
the cup and prize shall be awarded to the winner of the first 
contest. In the event where neither of the two contests should 
furnish a winner the Aero Club of France, with the approval 
of the donor, shall publish a new set of regulations. 

The two objects of art shall be awarded, one to the con- 
structor, the other to the pilot of one of the two airplanes 
which in the two contests shall attain the highest speed. 

The contesants, making the entries, are responsible for all 
accidents, also for damages of every nature caused to third 
persons. 


Information Required 


The contestants shall send to the Aviation Commission of 
the Aero Club of France, at a date which shall be fixed by 
the regulations of each particular year, the following informa- 
tion, under penalty of making themselves liable to being 
barred from the contest: 
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1. Value of the plane. ; 

2. Name and address of the pilot who logically would fly 
the plane, also the name and address of his eventual 
substitute. 

. Name and number of plane. 

. Type of the plane and of the motor. 

Weight and material of the wings. 

. Weight of motor. 

. Weight of propellers. 

. Nationality of the entry. 


CID OP w 


Supplementary Regulations for 1924 


The race shall be flown over 300 km., on a cireuit of 50 km. 
in distance, which shall have the starting and finishing lines 
at the Military Center of Aviation d’Istres, (Department of 
Bouches-du-Rhone). Landings, repairs and refuellings are 
permitted. 

The race shall be flown during June, 1924, and if possible 
on Sunday, June 22. The entries shall be presented by the 
National Federations and shall be sent to the Aviation Com- 
mission of the Aero Club of France before Feb. 1. 

The race shall take place only in the event that there shall 
be entries from at least two nations. In case of a cancellation 
of the race for this reason the entrance fees shall be refunded 
in full. 

The airplanes entered should have performed, at least 
fifteen days before the race, a trial flight of at least 5 min., 
either in their own country before three qualified represen- 
tatives of their National Federation, or in France before three 
qualified representatives of the French Federation, which is 
the Aero Club of France. The official report of these flights 
should be received by the Aviation Commission of the Aero 
Club of France at least eight full days before the date fixed 
for the race. 

Under penalty of being barred from the race the airplanes 
should be sent to the Military Center of Aviation d’Istres at 
least two full days before the day set for the race. 

The race can not be won at a speed of less than 200 km./hr. 

In the event of bad weather the day of the race, the com- 
missioners shall have the authority to postpone it. The 
postponements can be renewed as often as they deem it nec- 
essary. 





The Freedom of the Air 


An Important Court Ruling 


The Hon. John C. Michael, Judge of the District Court of 
Minnesota, recently rendered a very important decision as 
affecting air navigation, according to information just received 
by the Aeronautical Chamber of Commerce. In this opinion 
he squarely rules upon the right of aircraft to fly over private 
property without being guilty of trespass. 

This action, brought before the District Court of Minnesota, 
followed an accident resulting from an airplane which had 
flown from a flying field adjoining the plaintiff’s premises, 
falling in his land and damaging his property. 

The opinion is as follows: 

“Plaintiff’s premises are situate in St. Paul, a city of the 
first class. In June 1923, one of the defendant’s airplanes, 
by reason of some mechanical defect, became unmanageable 
while in flight, and fell upon plaintiff’s lawn. 

“This action is brought to recover damages for the resultant 
injuries, and to enjoin the defendants from operating any 
aireraft over the plaintiff's premises, regardless of the altitude 
of such flights. This presents a new question, so far as court 
decisions are concerned, and there is a singular lack of legis- 
lation, both federal and state, in any attempt to define or 
regulate the right of air navigation. The only legislation on 
the subject in this state is chapter 433, Laws 1921, which goes 
no further than to forbid all trick flying or aerial acrobatics, 
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DH53 light plane, equipped with a Douglas 700 cu. cm. motor cycle engine, on which Alan J. Cobham (shown in the cock- 


or any flight at a less altitude than two thousand feet, over 
an. city of the first class. The act impliedly recognizes the 
rightful existence of air navigation by this limited regulation, 
but no attempt is made to define the respective rights and 
liabilities of such navigators and the owners of the land over 
which air flights are made. 

“In the present undefined state of the law upon this subject 
the plaintiff invokes the old common-law maxim, ‘Whose the 
soil is, his it 1s from the heavens to the depths of the earth,’ 
end claims that airplane flights over the plaintiff’s land, no 
matter how great the altitude, constitute actionable trespass. 
If this is a fixed, unalterable rule of property not subject to 
modification or exception, then the plaintiff’s contention must 
be upheld. 

“This rule, like many aphorisms of the law, is a generality, 
and does not have its origin in legislation, but was adopted 
in an age of primitive industrial development, by the courts 
of England, long prior to the American Revolution, as a com- 
prehensive statement of the landowner’s rights, at a time when 
any practical use of the upper air was not considered or 
thought possible, and when such aerial trespasses as did occur 
were relatively near to the surface of the land, and were such 
as to exercise some direct harmful influence upon the owner’s 
use and enjoyment of the land. 

“A wholly different situation is now presented. We are 
passing through an age of marvelous achievements in the way 
of useful mechanical inventions, with the result that practical 
air navigation is now an accomplished fact. Its possibility 
of great publie usefulness in rapid communication and trans- 
portation seems to already be well demonstrated. 

“The upper air is a natural heritage common to all of the 
people, and its reasonable use ought not to be hampered by an 
ancient artificial maxim of law such as is here invoked. To 
apply the rule as contended for would render lawful air 
navigation impossible, because if the plaintiff may prevent 
flight over his land, then every other landowner can do the 
same. Condemnation of air lanes is not feasible, because 
aircraft cannot adhere strictly to a defined course. 

“Common-law rules are sufficiently flexible to adapt them- 
selves to new conditions arising out of modern progress, 
and it is within the legitimate province of the courts to so 
construe and apply them. This very rule has been modified 
by our Supreme Court in respect of subterranean waters. 
(Erickson v. Crookston, ete., 100 Minn. 481.) When it is 
sought to enforce such a rule of law, the extent of the 
public interests invelved on one side, as against the probable 
substantial injury to the private property owner on the other, 
is an important element of consideration by the courts. It 
1s elementary in this country that private property is entitled 
to a full measure of protection. 

“The air, so far as it has any direct relation to the com- 
fort and enjoyment of the land, is appurtenant to the land, 
end no less the subject of protection than the land itself : 
but when, as here, the air is to be considered at an altitude 
of two thousand feet or more, to contend Phat it is a part 
of the realty, as affecting the right of air navigation, is 





pit) flew on Dec. 8, last, from London to Brussels 


only a legal fiction, devoid of substantial merit. Under 
the most technical application of the rule, air flights at such 
an altitude can amount to no more than instantaneous, con- 
structive trespass. Modern progress and great public interest 
should not be blocked by unnecessary legal refinements. 

“The accident in this case has been emphasized as evidence 
of a great menace from aircraft to persons and property 
upon the land, and as furnishing a sufficient reason for banish- 
ing air flights altogether. True, there is some danger from 
this source; but such accidents are infrequent, and this hazard 
is infinitely less than is constantly encountered in every walk 
of life from various other causes. An occasional accident has 
never been considered a sufficient. reason for suppressing a 
useful industry, but may justify reasonable legislative regu- 
lation. 

“Failure to sustain the plaintiff’s contention, relative to 
upper air trespasses does not deprive him of any substantial 
rights or militate against his appropriate and adequate 
remedies for recovery of damages and injunctive relief, in 
cases of actual trespass or the commission of a nuisance; 
hence the scope of the temporary injunction has been limited 
to enforeing compliance with the Minnesota law already men- 
tioned.” 





Training of Naval Reserves 
Editor, AVIATION :—- 

In the Dee. 24, 1923 issue of AviaTiON an article appears 
stating that the Reserve Force of Boston are continuing their 
training at their own expense. This is the case at most Re- 
serve stations where Aviation is a part of the routine, but 
in ease of ours it is just a little worse as we are paying for 
the use of a plane in which to get our training and must fur- 
nish our own uniform such as “monkey suits,” goggles, coats 
and such. 

We are required to drill on Thursday nights and therefore 
must meet another night to get in any study on nomenclature 
and theory and engines. These meetings are held every 
Tuesday night at one of the members’ house and we are in- 
structed by Ensign Fisher who also instructs on Sundays at 
the Bridgeton Flying Field in the actual flight. Ensign 
Fisher, who was an aviator during the war, 1s in command 
of our division. 

We now have twenty men in the division. Ten of these 
men are paying their own way through, while the other ten 
are merely in the division to learn the ground work. 

The reason for writing this letter is to let you know that 
St. Lowis, even though it is an inland town, is interested in 
Naval Aviation, and to get mention in your magazine, because 
that is the only way we can ever get any attention from the 
Officers necessary to get us some equipment. 

We also have a club called the Naval Reserve Flying Club 
and that is composed of the men who are trying to qualify 
#s pilots by next year when we go to the Great Lakes for 
our test. 


F. F. CANNON, U.S.N.R.F. 
St. Touis, Mo., Dec. 29, 1923. 











Recent Progress in Italian Airship Construction 





By UMBERTO NOBILE 


Director of the Italian Government Airship Factory 


At the International Congress of Aeronautics in Paris, No- 
vember, 1921, I summarized the most recent progress realized 
in Italy in airship construction. Since then the “Stabilimento 
di Costruzioni Aeronautiche” (Lighter-than-Air Construction 
Establishment) ¢, which is the only active establishment in Italy 
at present dealing with this important branch of aeronautics, 
and which has fifteen years constructive activity to its credit, 
has completed a great part of the experiments and studies 
which had been commenced at that time. 

The most important constructions since the Paris Congress 
are the airships SCA, OS and PM. At present we are build- 
ing an N airship. The first three airships belong to the stiff- 
ened hull type, which is secured by means of a superficial 
articulated metal framing to whose knuckles is suspended with 
steel cables a boat carrying the controls, pilots and engines. 
This type of semirigid airship has now attained the highest 
grade of perfection and it is particularly suited for small 
-apacities. 


The Latest Improvements 


The most important refinement tested out in the last con- 
structions mentioned above, consist in the tail end of the hull 
being stiffened by means of a metal reticule of wide mesh, 
whose elements are placed along the parallels and meridians 
of the hull. The elements running along the parallels are 
joined by the keel-stiffening, which, in correspondence with 
the stern, ceases to be superficial and assumes a prismatic 
shape, generally with triangular sections. 

To four of the elements running along the meridians, and 
precisely those lying on the horizontal and vertical planes, 
are connected the fixed surfaces of stability immediately fol- 
lowed by the movable control surfaces. Steel cables connect 
up one fixed surface to the other and the corresponding 
knuckles of the keel-stiffening, in such a manner that the 
entire structure may be considered a non-deformable system. 
In other words, have realized a cruciform 
which is similar in every respect to that adopted in the recent 
rigid types, obtaining not only a diminution of the resistance 
to advance but also an increase in robustness as well as greater 
compactness of the whole system, 
the surfaces, referred to the hull, 
cillations were in fact one of the most serious drawbacks oi 
the old biplane or multiplane cellule which 
directly to the keel-stiffening and bridled to the hull by means 
of cables, whose tension it was not easy to regulate for all 
the different conditions of gas pressure. Contemporaneously, 
we secured another advantage, namely, that the whole system 
constituted by the fixed and movable surfaces is indeformable 


we empennage 


beeause the oscillations of 


are eliminated. These os- 


was connected 


even in the case of depression caused by a big loss of gas or 
by any other trouble. 
Aside from the tail-stiffening, other minor modifications 


were introduced in the airships SCA, OS and PM principally 
for the purpose of reducing the passive aerodynamic resis- 
tanees. This refining, however, could not be accomplished 
thoroughly and efficiently because (and this was the case with 
the envelopes of airships OS and PM) we utilized parts of 
former airships for some of the structures. 


SCA, OS and PM Airships 

In point of general structure, the SCA, OS, and PM air- 
ships all belong to the same type, the only difference between 
them being in the dimensions, a few constructional details 
and a few devices of secondary importance. 

Flexible Hull, The hull of the airship consists of a 
bag whose external envelope is made of three-ply rubberized 
cotton. The gas bag is divided into a number of compart- 
ments by means of transversal diaphragms of varnished silk 
or rubberized cotton. At the bottom and along the entire 
length of the hull, the compensating air bag is located, which 
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*Paper read at the International Air Congress, London, June 29, 1923. 
tThis Establishment belongs to the Italian government. 


bag is also divided into compartments by means of transversal 
diaphragms which are an extension of those of the gas bag. 
The envelope of the air bag is made of rubberized cotton, or 
varnished silk. 

The gas bag is fitted with special valves, one for each com- 
partment, whose dimensions are proportionate to the maximum 
climbing speed of- the airship. Generally these valves are 
controlled by the pilot, but may be operated also automati- 
cally so that over-pressure is avoided even during the fastest 
climb. 

The pressure on the air bag necessary for insuring inde- 
formability of the hull, is obtained by means of an automatic 
intake of external air through a valve located in the center 
of the nose. The closure of this valve is controlled by the 
pilot. 

3y means of a system of steel catenary suspensions, the 
whole lifting force of the hull is concentrated in the bottom 
of the hull itself in two rows of knuckles arranged symmet- 
rically with respect to the vertical plane of symmetry. The 
knuckles constitute the summit of the above catenary sus- 
pens:ons. 


Keel Girder Construction 


Superficial Stiffening of the Keel. The flexibility of the en- 
velope of the gas bag does not permit it to resist compressions 
eaused by the static and dynamic forces, unless, as in the 
non-rigid dirigibles, a high gas pressure is adopted and all 
the drawbacks accompanying it. For this reason we have 
stiffened all parts of the hull in which compression stresses 
{ to sustain which, the tension produced in 


are produced, and 
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Fig. 1. Italian SCA tvpe semirigid airship, built for the 
Spanish army air service 
the fabric by the natural pressure of the gas is insufficient; 


especially, we have stiffened the keel and the calotte of the 
prow. 

The keel surface of the hull is stiffened by means of a sys- 
tem of steel tube beams which join the tops of the catenary 
suspensions together where, precisely, the lifting foree of the 
hull itself is concentrated. These connecting elements are 
placed both longitudinally along two meridians and trans- 
versally in normal direction to the plane of symmetry. The 


indeformability of the system is secured by steel cables placed 
diagonally between the joints under the keel. 

The connection of the joints and beams is secured by means 
of articulation, thereby permitting the system to make slight 
movements. 


This, coupled to the fact that the diagonals con- 
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sist of steel cables, imparts to the entire system a certain 
elasticity which is very useful for withstanding violent shocks. 

In front, this metallic framing of the keel extends over the 
entire surface of the nose-piece of the prow by means of a 
reticulated system made of simple steel tubes arranged along 
the parallels and the meridians, rigidly joined together, and 
suitably connected with the envelope. In this way the so- 
ealled nose-stiffening is formed, which is indispensable for 
insuring the shape of the end of the prow without for this 
purpose having to adopt a high gas pressure. 

A similiar extension of the metal framing is obtained at the 
tail end of the hull; and it is precisely this highly satisfactory 

















Fig. 2. Italian P type semirigid airship, which was extensively 


used in the War 1914-18 


innovation, which I have introduced in our last constructions, 
as stated above. Here also, as at the prow, we have a retic- 
ulated system of rigid elements, which run along the meridians 
and the parallels, and which are joined together and to the 
kee!-stiffening. The only one substantial difference to the 
nose-stiffening is that for a considerable length up to the end 
of the tail, the framing ceases to be superficial and becomes 
prismatic with triangular section. In this manner the shape 
of the tail is practically maintained, even when there is no 
pressure in the air bag, or when depression is caused by a 
great leak of gas through a rent torn accidentally in the ex- 
ternal envelope. 

To the stiffened tail, are attached the surfaces of stability, 
and their extension forms the rudders and elevators. 

In other words, the surfaces lie in two planes, one vertical 
and the other horizontal, passing through the longitudinal 
axis of the dirigible, so that they form a cruciform empennage. 


Power Plant Arrangement 


Pilot and Engine Car. In these three small airships the 
control-eabin and the engines (two in number) are located 
together in one single car, whose exterior shape is that of a 
boat of good penetration, and so made that it may float and 
advance easily on the water. The front part of this boat is 
reserved for the pilots and in it the various devices are ar- 
ranged so that one person may control the airship both in 
the horizontal and vertical directions. The controls of the 
elevators and the rudders are non-reversible, so that the pilot 
not only does not support their effort but may even abandon 
them completely for a few minutes. 

Two engines are located at the stern of the car and are 
supported side by side by a special steel framework. Each 
engine is fitted with a wooden propeller in direct drive. The 
gasoline and oil tanks are located near the engines. All the 
necessary precautions are taken against the danger of fire, 
which in faet, never has occurred so far in any of the 68 air- 
ships built by us. 
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The boat is connected to the keel joints by means of a sim- 
ple steel cable suspension. This system of attachment facili- 
tates landing in that the hull cannot be damaged in the event 
of shocks on the ground. 

The front part of the boat is enclosed and fitted with large 
windows. The car of the OS is furnished with six armchairs 
and a lavatory also for the convenience of passengers during 
a long flight. These conveniences are really considerable 
seeing that the airship is so small. 

The most important characteristics and dimensions of the 
three airships mentioned above are as follows: 


DIMENSIONS AND AERODYNAMIC CHARACTERISTICS 


Airship Airship Airship 

Data SCA Qs PM 

NE SMG 5 wk hoes 0h 0454-46 R8 8 1520 4970 5270 
ee Tae eT rere ea 39.50 67.70 67.10 
DD DONE. TR. cco cdcccceaeee 14.00 20.70 20.20 
Maximum width, m. ...........0-% 8.00 13.60 13.60 
Type and no. of motors ........... 2 Anzani 2 Colombo 2 Spa 

i PO Mb cawscccsdoeeceses 80 240 380 
Bee, SOOOE Mh BO. JOP. 26025000000. 82.5 85 94.4 


Useful load (including equipment and 

crew, and supposing a lifting force 

of 1150 grams per cu. m. in 

EPP POT TOPCO Ne Crore 650 2500 2150 

Results Obtained. During the tests and subsequent flights, 
the above named three airships all gave excellent results, fully 
confirming that this general type of Italian concept has now 
reached a high degree of perfection, so that we may state that 
for the small capacities there is no other type of airship to 
compete with it as regards nautical and aerodynamic qualities. 
Other characteristics peculiar to our type are: The sturdiness 
of the various structures, the easy assembling and disassem- 
bling and the low cost of production. 

The construction of the airship SCA, of which two examples 
have been bought by the Spanish navy, has to be considered 
therefore as a really great success of aeronautical technique. 
A few years ago it would have seemed absurd to make a semi- 
rigid airship of so small dimensions. Today it is not only 
built, but it gives the brilliant results of useful load and speed 
shown in the above table. 

The two airships PM and OS are to be considered as trans- 
formations of the P and PV types, whose first examples were 
built respectively in 1912 and 1918. A comparison of the 
types will reveal the amount of progress which has been made. 

The characteristic data of the airships P and PV are as 
follows: 


CHARACTERISTICS OF P AND PV TYPE AIRSHIPS 


Airship Airship 
P PV 
OR a3 ccc da dada wadaed ead ceRdwoe Sathien 4900 5200 
NN 6.6 cok sha cee be Sede mdEs dad oOs 140 380 
CM, bcd c ae chao dis tb A ech eRC es ae pe Od oie eA 65 89.9 
ree Pee ere ee reer Tee eee ee 1835 1980 


(supposing a lifting force of 1150 grams per cu. m.) 


Index of Efficiency 


In order to compare the four airships the following must 
also be borne in mind: 

(a) The coefficient of utilization, which we shall give as 
6, understood as ratio between the useful load and 
the total lifting force; 

(b) The maximum velocity v; 

(ec) The aggregate aerodynamic efficiency which can be 
measured, as I have already suggested, by the ratio 
between the product V**v’ and the motive power N; 
that is, as a ratio between the efficiency of the pro- 
pellers 4 and the coefficient of resistance K of the 
formula R = kV**v’. 

It is a very difficult thing to establish one single expression 
which rationally takes into account all the above three elements. 
To simplify matters, and seeing we are dealing with airships 
of more or less the same capacity, we are of the opinion that 
as index of efficiency of the airship we may assume the product 
of the three elements. The following table shows briefly the 
results : 


INDEX OF EFFICIENCY FOR ITALIAN SEMIRIGID AIRSHIPS 


6’ 4 

Airship é Vv -. 3 poms 
K 

(Inde of Efficiency) 

EP a ie 0.326 65.0 567,000 10* X 12.0 
 sibhiameed aa 0.331 89.9 574,000 17.1 
BE hdd urkign wate oie 0.535 94.4 670,000 22.4 
eer reer Te 0.435 85.0 748,000 27.5 














120 


We clearly see the enormous progress that has been made. 
The efficiency of the PM is about 1.88 times greater than that 
of the P, whereas the efficiency of OS is 2.3 times that of the 
P, and 1.6 that of PV. 

In view of its small capacity, the SCA cannot be compared 
to advantage except it be with airship E. The data and re- 
sults follow: 


CHARACTERISTICS OF E AND SCA TYPE AIRSHIPS 


V 
Type Volume é V Ss 6 0 
K K 
(Index of E ficiency) 
 setatenecus 2600 0.40 68 595,000 10° X 16.2 
Be. sceavecs 1500 0.29 82 870,000 si 20.7 


Consequently we find an aggregate improvement in the ease 
of the SCA of 28 per cent with respect to the airship E, 
notwithstanding the extremely small capacity, which is very 
close to the minimum practical limit for the construction of 
an airship. 


Type N Airship 


The type of airship which we have described briefly, is 
characterized by a superficial metal framing which, in front, 
extends and develops into a nose-stiffening for sustaining 
the outside pressure, and in the rear, into a tail-stiffening for 
sustaining the stability and maneuvering surfaces. Especially 
suited for small capacities, we consider it an excellent type 
for capacities up to 6000 cu. m., but it may also be adopted 
with good results for larger capacities up to at least 15,000 
cu. m. For volumes over 15,000 cu. m. there is no advantage 
in maintaining the superficial stiffening of the keel peculiar 
to this type, and instead, it is expedient to adopt a prismatic 
stiffening which may be realized by means of a metal framing 
having a transversal section of triangular, or, more generally, 
polygonal shape. 

Two longitudinal beams of the framing (when of triangular 
section) run along two symmetrical meridians of the hull, 
and the relative knuckle joint also in this ease correspond and 
are attached to the top of the steel catenary suspensions where 
the lifting force of the gas is concentrated. The T34 (Roma) 
belonged to this type (35,000 cu. m.); the excellent results 
reached in the tests fully confirming the possibility and the 
advantage of using semi-rigid structures also for large ca- 
pacities. 

The N type is undoubtedly a great improvement on the 
T34 except, of course, as regards the volume, which was fixed 
at only 19,000 ecu. m. in view of easily housing it in all the 
existing hangars in Italy (Rome, Milan, Taranto) without 
however renouncing the advantage of a well-shaped hull which 
is impossible of realization with a larger capacity than that 
adopted. 

The following are the chief modifications introduced in the 
N type of airship which must be considered distinct improve- 
ments in comparison with the T34 type: 

1. A hull shape of better penetration; 

2. A tail-stiffening for sustaining the fixed and movable 

planes; 

3. A econtrol-cabin located forward, near the bow, with ex- 
cellent visibility for the pilots, and in direct communi- 
eation with the interior of the keel-stiffening, the space 
in this type being utilized for locating the gasoline and 
water tanks; 

4. Engine nacelles detached from the hull and suspended 

to the keel-stiffening by means of simple steel cables; 

. Reduction to a minimum of all the passive resistances, 
and consequently suppression of the lateral air intakes 
for feeding the compensation chamber of the hull. 


Shape of the Hull 


1. Longitudinal shape. Undoubtedly the selection of a suit- 
able shape is of paramount importance for securing good 
aerodynamie efficiency. However, the selection is influenced 
also by considerations of various kinds, as for instance, the 
distribution of the lifting forees and of the loads. In our 


on 


particular case we were obliged to base our selection on a 
compromise between the convenience of having a shape of the 
best possible penetration, and that of having an airship of 
the largest capacity commensurate with existing hangar ac- 
commodation. 


The longitudinal shape adopted in our case 
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may be seen in Fig. 3, which shows the longitudinal shape of 
a model of the airship M (built in 1915), a model .of the air- 
ship T34 (built in 1919) and a model of the airship N. 

On the resistance to advance of the three models being 
measured in the wind tunnel (R = kV**v’, where V is ex- 
pressed in cu. m., v in km./hr. and R in kg.), we found the 
following values for k: 

Shape I II Til 
k 0.0038 0.0041 0.0033 

These values are considered in a relative sense, because they 
are all larger than those ascertained from experiments on the 
real airships. At any rate they demonstrate that while the 
shape selected for the new type of airship could be even 
better yet, it is superior to those adopted for the M and T34 
types.* 

2. Transverse Shape. Fig. 4 shows the shape of the major 
transverse section of the airship N at normal flying pressure. 
Compared to the section of the T34, the width of the metal 
framing is such that its inclined members lie on the tangents 
of the hull shape; consequently the reentrant angle obtaining 
in the T34 is entirely eliminated. 

The system of inside steel cable catenary suspensions for 
collecting the lifting force of the upper part of the hull and 
conveying it directly to the knuckle joints of the metal fram- 
ing, substantially is not different to that adopted in the former 
Italian airships of a capacity up to 600 cu. m. The purpose 
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Fig. 3. Hull shapes, in longitudinal section, of the Italian 
airships of the M, P and N types 





of such a system is dual, viz: that of reducing the stresses 
on the fabric forming the outside envelope, and that of re- 
ducing the maximum vertical diameter of the hull. 

In the ease of the airship type N the inside catenary sus- 
pensions are two in number; in correspondence of each one 
of which the hull surface is furrowed. 

The question was whether or not these longitudinal furrows 
had the effect of increasing head resistance. To solve which 
I tested a model (1:200) of the T34 in the wind tunnel first 
with furrows (three in number) and then without furrows. 
The results were so very peculiar that I think they are worth 
reporting. The resistances are expressed in grams and the 
test wind velocities in meters per second. The tests were made 
with different vertical inclinations of the model on the wind 
direction. 


INFLUENCE OF FURROWED HULL ON HEAD RESISTANCE 
Wind Velocity in Meters per Second 


10 m. /sec. 20 m. /sec. 30 m. /sec. 

w ith furrows without fur. with fur. without fur. <= = without fur. 
—15 .23 25 89 88 196 
— 10° cana 18 - 65 66 148 143 
aso icvsll 14 52 52 115 114 

S ¢casee 13 47 48 105 106 
a are 15 51 53 113 116 
!  —— 20 69 70 154 153 
bal eer 28 99 102 227 225 


~~ *Wind tunnel tests of a proposed T120 type, of 120,000 cu. m. capacity, 
gave K = 0.0028. 
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a. 


ig. 4. General arrangement drawings of the new Italian N type airship, now building in the lialian government airship factory 


near Rome 


From the above figures it may be deduced that in many 
cases the effect of the furrows is to diminish head resistance, 
id we may conclude that their influence is negligible, partic- 
— when the axis of the airship is in the direction of the 
vind. 

Subsequently I planned another series of tests in view of 
ascertaining the importance of the irregular pear shape of 
ur airship in comparison with a circular shape. To this end 

had the head resistance of two models (1:200) measured, 
me of which reproduced the hull of the T34, and the other, 
vhile having the same volume and the same longitudinal 
ape, constituted a body of revolutions. 

The results were as follows: 


a 


s 


Pear shape Round shape 


Air Speed, v (Resistanee in grams) 
15 m. FE PE CO OTT EEC NT EON Te OE Te 24 23.5 
20 M.D si cnehenesceee ddkeeesonaewennenske 43 42.0 
29 TJ, 65066604464) b aetna boveeetmenases 67 65.5 
SO AG, 0.505 odcckces cg speed eeheeesagaiaanas 97 94.5 
9S Mh. A ssdonawase eed bawes seb des eedeseneee 132 129.0 


From these figures we may deduce that the pear shape has 
greater head resistance than the round shape, but the differ- 
ence is only 2 or 3 per cent, which is practically negligible. 

The Rigid Framing. As stated above, the keel of the hull 
in the N type is stiffened by means of a prismatic framing 
with triangular section connected to the tops of the external 
catenary suspensions; in correspondence with the control cabin 
whose framework forms part of the keel-framing, this has a 
trapezoid section. 

The three longitudinal members of the framing, as also the 
three members of the triangular section, are made of steel 
and are similar in constitution to that of the type of airship 
with a superficial stiffening. Each beam consists of three steel 


tubes arranged in the shape of a triangle joined by diagonal - 


steel braces. Also in this case the beams are articulated at 
the knuckles. The articulation at the joints and the use of 
nonrigid diagonals of steel cables, impart great elasticity to 
the framing, so that it is able to absorb accidental shocks due 
to rough landing or shocks occurring in the event of the air- 
slup being moored close to the ground or on the water for a 
considerable time. 

The strength of the framing is such that it is able quite well 
to resist any abnormal stresses that might be created in the 
event of the gas compartment getting accidentally emptied, 
which is quite possible during service in war time. 

Control Cabin, Engine Cars. The control cabin is located 
torward. As stated above it forms part of the keel-stiffening, 

and is in direct communication with the interior of the keel. 
The fore part of the cabin. is reserved for the pilots, and in- 
cludes all the equipment and instruments necessary for nav- 
ization, as well as a radiotelegraphic and radiotelephonic set. 


the passengers are accommodated in the back part of the 


eabin. There is accommodation for twenty passengers, with 
every modern comfort for a long trip. 

The three engine cars, whose framework is of duralumin, 
have a good streamline. They communicate easily with the 
interior of the keel although suspended by steel cables, which 
system is of undoubted advantage in the event of accidental 
shocks on the ground. Each engine car is equipped with one 
250 hp. engine, which by means of a friction clutch drives a 
propeller. One of the nacelles may have a reverse gear 
engine. 

Nose-stiffening and Tail-stiffening. The keel-stiffening at 
both ends of the airship extends in such a way that both the 
nose and the tail may be considered rigid and rigidly joined 
to the keel-framing. 

In this type of airship the tail-stiffening, whose purpose is 
to sustain the stabilizing and control planes, is not substan- 
tially different from that of the SCA, OS and PM types de- 
scribed above. However, as regards the nose-stiffening there 
is one important difference. The stiffening, in the case of 
the above three airships, must be considered as a semirigid 
system, because it is unable to maintain its form in the event 
of the internal pressure lacking; whereas in the N type it is 
really a rigid system and rigidly connected to the metal 
framing so that the nose is practically non-deformable even 
if the internal pressure should fail entirely. This character- 
istic is clearly of the highest importance because it relieves 
the pilot of the trouble of regulating with great attention the 
pressure of the gas during navigation. 


Conclusions 


The general dimensions and characteristics of the new type 
of airship follow: 


CHARACTERISTICS OF THE N TYPE AIRSHIP 


Capacity, 19000 cu. m. 
Length, 106 m. 
Maximum height, 26 m. 
Maximum width, 19.50 m. 
Total horse power, 750 hp. 
Maximum speed, 100 km. /hr. 
Useful load, 10850 kg. 
(assuming a lifting force of 1150 grams per cubic meter) 


If the speed and useful load given above are confirmed by 
actual test flights, as we hope, we shall get for the new type 
of airship the following results: 

Utilization coefficient ....6 = 0.496 

Ratio of propeller efficiency to 


q 
coefficient of resistance .... — == 950.000 
k 


q 
Efficiency of the airship 6v— = 10° X 47.1 
k 
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For the T34 we had: 
19000 

——_ = 0.47 
40400 


= 


2-3 
7 1071 X 109.8 
—— = 678000 
k 2100 
Efficiency of the airship: 
q 
év— = 10° X 35.0 
k 
Consequently we shall have realized an improvement of 34 
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per cent, and perhaps a little more, because on the T34 type the 
power corresponding to the speed of 109.8 km./hr. was 
probably of 2400 hp. instead of 2100 hp. as at first it seemed 
to us to be. 

At all events the N type will represent a further important 
progress in the Italian method of building airships, and be 
the first example of a series of important constructions which 
will inevitably tend toward great volumes without, however, 
neglecting the small, handy, cheap airships to which wi!] al- 
ways remain open an extensive field. 

As far as the small volumes are concerned, the Italian semi- 
rigid has no competitors; but also the large semirigid is no 
longer a problem to solve, because the plans for a 120,000 
cu. m. airship are ready and only require realization. 





St. Louis as a Lighter-than-Air Craft Center 


By ARTHUR C. HOSKINS 
Director, St. Louis Flying Club and former pilot, U. S: Navy Flying Corps. 


The supremacy which St. Louis gained as a center of free 
hallooning through the start there of half a dozen international 
and national contests and the development of a larger number 
of free balloon pilots and enthusiasts than are to be found 
elsewhere in the United States, bears a direct relation to a 
vital development in air navigation. 

To many observers the commercial possibilities of long 
distance air navigation lie with large airships, which have 
proved a practibility not generally realized in America. The 
famous flight of the English R34 which, in July 1919, crossed 
the Atlantic in 108 hr. and returned in 75 hr. is, of course, 
remembered. It is not so generally known that in the three 
years before the war the German Airship Transportation Co. 
(“Delag’’) carried 34,288 passengers without an accident, and 
that after the war the Bodensee, a comparatively small 
Zeppelin, carried 2,380 passengers in 103 flights. 

These achievements forecast the day when Scott Field, 
Belleville, Ill., one of the great lighter-than-air stations of 
the country, supplemented by a splendid landing station in 
St. Louis Field, in convenient proximity to the city, will 
establish St. Louis as a chief airship port. Seott Field al- 
ready affords adequate housing facilities for airships in the 
shape of a million dollar hangar. This will shortly be sup- 
plemented by a large mooring mast, now under construction. 


St. Louis’ Ballooning Record 


The central location of St. Louis, so advantageous for air- 
ship transportation, has been also a factor in the city’s really 
distinguished record in ballooning. Considering it as a sport, 
it has been pointed out that it is the one sport in which St. 
Louis has been outstandingly successful. After Maj. Albert 
3ond Lambert had been instrumental in bringing the First 
International Gordon Bennett Balloon Race there in 1907— 
a contest witnessed by 300,000 people—the most notable 
balloon contests held at St. Louis were the international race 
of 1907, the Centennial of 1909, the international of 1910, the 
national races of 1914 and 1919 and the Army and Navy race 
of 1919. Alan R. Hawley and Augustus Post in the Fifth 
Gordon-Bennett Race (1910) established the existing Ameri- 
can distance record of 1172 miles, landing at Lake Chotogama, 
Quebee. They were rescued from the wilds, after having been 
given up for lost. In the Centennial of 1909 Clifford B. 
Harmon made record flight of 48 hr. 26 min. which is still 
the American duration record, 

An evidence*of the long period over which flights have been 
made from St. Louis is the record of John Wise, America’s 
pioneer aeronaut, established in 1859 in a 500 mile flight to 
Henderson, N. Y. This performance stood as a world’s 
record until the St. Louis international race of 1907. John 
Wise who was the inventor of the rip panel, was drowned in 
a flight starting from Grand and Lindell in 1879. The body 
of his companion was washed up on the shore of Lake 
Michigan. 





H. E. Honeywell has covered some 3854 miles in official 
contest starting from St. Louis. He is a St. Louisian who 
has participated in twenty-four balloon contests in the United 
States and Europe. 

Three classes of balloon pilots have developed: first, sports- 
men such as Albert Bond Lambert, the late James V. Bemis, 
Colonel Shields, Harold M. Bixby, Albert Von Hoffman and 
others; second, professionals of pre-war days who became all 
the more proficient in the qualification of hundreds of student 
officers, some of whom are H. E. Honeywell, Paul J. Me- 
Cullough, J. S. McKibben, E. S. Cole; and third, officers 
trained under government direction during the war. The 
latter numbered more than 400, some seventy-five balloons 
having been manufactured at St. Louis for that purpose. 
Seores of these men are now enthusiastic adherents of. bal- 
looning as a sport. 


What Makes a Good Balloonist 


The successful racer and long distance balloonist is the well 
grounded student of meteorology, who knows where to find the 
winning winds. Ballooning is the simplest navigation of the 
air. The balloonist roughly governs his direction by throwing 
ballast to ascend or descending by opening the valve at the 
top of his bag. At different levels the winds blow at different 
direction and at different speeds. The action of the sun and 
the cold air eurrents in expanding or contracting the gas 
causes the bag to rise or fall and this must be properly com- 
pensated by valving gas or throwing ballast. 

It is the skill and judgment acquired by the free balloonist 
in these operations to maintain his sphere at an “equilibrium” 
as it is called or on a fairly even latitude which is invaluable 
in the management of the airships. 

Owing to their enormous size and buoyaney, airships are 
especially susceptible to being driven about by high winds and 
air currents. Their pilot must ever be prepared to “free 
balloon” them. For ballast many tons of water are carried 
in bags. If the gas, due to seepage or a leak, is insufficient to 
keep the ship afloat, as was the case with the L49 which 
squatted in France during the war, these waterbags are 
emptied and sometimes even the empty gasoline tanks are 
dropped overboard. The normal method of descent is to 
use the elevators and rudder, set like those of an airplane, so 
that the ship will be driven down by the power of its engine. 

There is a vast gap from the free balloon of about 80,000 
eu. ft. of gas floating with the wind to the great leviathans 
of the skies buoyed up by 2,000,000 and more cu. ft. and 
driven by motors at 80 mi./hr. Yet the use of airships gives 
new significance to what was once regarded as little more than 
sport—though a glorious sport—of drifting through the 
clouds in free balloons. St. Louis’ veteran band of seasoned 


aeronauts and her reserves of enthusiastic younger balloon 
pilots may find a new premium on their services now that 
airships are coming into their own. 
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A Seaplane Base for Commercial Air Transport 


By EARL D. OSBORN 


The following is a description of a commercial seaplane base 
located_in Florida from which F5L twin Liberty flying boats, 
converted to carry ten passengers, were operated for a period 
of over three years. The full development of the base, on 
which over $50,000 was spent in maintenance, was limited by 
the configuration of the harbor and by lack of funds. In its 
ultimate development it contained the essentials of a base for 
the operation and maintenance of seaplanes, and though not 
perfect, it was practical. 

The movable equipment consisted of three moorings in pro- 
tected water, a raft to which planes taxied to take on or dis- 
charge passengers and a motor boat which.took the passengers 


truck. If the water gets rough, or the wind is in shore, this 
is difficult and in any ease requires several men, much time 
and great care, or else the bottom will be strained. The Navy 
haul their seaplanes out daily, but then they have long concrete 
runways, tractors, lots of men and at that they often strain 
their bottoms. As a matter of fact neither system is satis- 
factory, and there is considerable fizld for improvement. 

On shore an office, a waiting room and comfort station for 
passengers are essential, but need little description. The 
carrier pigeons did not give very good results, but it should be 
noted that the company lacked time in which to break them 
in and an expert to care for them. Of the birds released from 
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Twin-engined passenger flying boats riding on their moorings in sheltered waters 


ashore to the dock and custom shed. There was also a boat 
fitted with a gas storage tank and pump, which was towed 
out to the planes for refueling. The land equipment consisted 
of 4% aere of ground on which were located an office and rest 
room for passengers, a carrier pigeon coop, a radio mast, a 
repair shop, a hangar eapable of holding the hulls only of two 
F5L’s (ecsting akout $1200), a dope house and a runway 
(costing $1000). It was only by the end of the third year 
that all this equipment was available. 


Problem of Landing Passengers 


While experience showed that commereial seaplanes can be 
operated with a motor boat and dock as the sole base equip- 
ment, it became nevertheless evident that for large scale op- 
erations a more elaborate base equipment would pay its cost 
not only by the saving of time and labor but also by creating 
a favorable impression on the passengers. 

The method of bringing a seaplane up to a raft and taking 
passengers ashore in a motor boat is admittedly clumsy beside 
being annoying to the passengers and wasteful of time for the 
crew in making repairs, getting parts ete. Where space and 
the prevailing winds allow it, a T shaped dock offers a fair 
solution of the problem, but there is serious danger of injury 
to hull or wings if the pilot misealeulates his distance or if 
the motor quits and the wind drifts the plane. A raft gives 
if it is rammed, the wings can pass over it and there is space 
to anchor if the motor quits. Also it can be approached from 
any direction. It is, however, dangerous to tie a plane to 
« raft for if the water gets rough the plane and raft pitch 
in Opposite directions, putting a terrific strain on the short 
coupling. Furthermore, a sudden puff may swing the raft 
and plane together. 


Moorings Must be Heavy 


Moorings must be extremely heavy, with plenty of slack to 
allow for pitching Small planes ean be run up on a runway 
under their own power, which is an ideal way of operating, 
but large planes must be put on a cradle and hauled out either 
by a tractor, or by a tackle attached to a winch or motor 
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planes only a small percentage returned, probably due to lack 
of training, though some were killed by hawks. The radio 
telephone worked with satisfactory reliability wp to 100 mi. 
distance and offered great relief to the management by enab- 
ling it to know how the ship was faring on over sea trips. 
However, the set weighed nearly 170 lb. and required an oper- 
ator on board the plane and one at the shore station. Its 
high original cost together with that of maintenance and op- 
eration, plus the ingidental diminution of useful load, made it 
tco expensive for practical use. It is unfortunate, though, 
that owing to various circumstances there was no chance to 
test the radio telephone in a forced landing, which is what the 
apparatus was wanted for. 

In Florida, with its equitable dry climate, a hangar is not 
as necessary as in the North. The cost of a hangar capable 
of holding several F5L’s with their 105 ft. wing spread would 
be very great and probably not worth while. By building a 
hangar for the hull only and storing the wings during the 
summer or when major repairs were required the company 
struck a satisfactory compromise. A T shaped hangar for 
sheltering a reserve ship all set up would probably have been 
worth while and it could have been built at a moderate cost, 
as the roof would only have to be braced across the chord of 
the wing instead of over the span. 


Shop Equipment 


The shop was an L shaped building roughly 60 by 60 by 
30 ft. It contained a small stores room, space for storing 
wing panels, a carpenter shop and a motor repair shop. The 
carpenter shop had space enough to lay out a wing panel and 
had the usual carpenter’s bench with vises, etc., and it also had 
an electrically driven hand saw. An electric planer would 
have been useful, but not essential. Due to the mild climate 
it was possible to do the hull work outside or in the hangar. 
There was a separate dope and paint house with a special 
rig so that one man could turn over a wing panel. The motor 
repair shop had an electric drill and a welding outfit beside 
special tools, such as reamers for camshaft housings, mandrels 
for bearings, ete. 
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FRANCE SWEEPS UP AIRPLANE 
ORDERS 


French aviation factories are crowded with orders 
for the present year. More are expected if the present 
high rates of exchange are kept up, and this will re- 
quire the bringing in of skilled labor from England 
and Italy. 

The export figures for last year are not yet com- 
pleted, but officials of the Production Syndicate are 
convinced that the total will be more than double the 
record number of planes constructed in 1921, which 
means more than 2,000 complete machines in addition 
to motors and spare parts. 

Much of this year’s quota, however, will be for 
the Little Entente nations, with the French Govern- 
ment footing the bill, in accordance to the advances 
already voted by Parliament. Besides these orders 
and large demands by Russia, French makers are 
now furnishing Japan, Italy, Spain and the South 
American countries, chiefly Brazil, all of which 
during last year bought both commercial and military 
planes. 

Few orders are expected from the United States, 
construction there developing parallel with that in 
France, although, with the depreciation of the franc, . 
motor-makers hope to find an entering wedge. 

From N. Y. Herald (Paris Edition), Jan. 4, 1924. 











Considerable time was spent with good effect in organizing 
the procedure of motor overhaul. Stands were built to bring 
the motor to a convenient height and these were placed 
between two work benches equipped with vises ete. Above the 
benches were racks for the twelve cylinders, a special box 
for pistons, ete. There was a special stand for the erank ease 
and another for scraping in the camshaft bearings. A special 
rack fitted with a piston on a lever, which held a cylinder 
partly filled with gasoline under pressure from the piston, 
showed whether gasoline would leak through the valves after 
they had been ground. There was also a box on rollers with 
compartments for bolts, nuts, ete. 

A well planned and equipped base makes it possible to use 
the planes intensively with a minimum waste of time and 
labor. It is one of the key factors in the success of the en- 
terprise. Such a base is also of considerable value to the 
Navy in case of emergency landing and could be used as a 
nucleus for expansion in case of war. It would seem to be 
mutually advantageous if the Navy and commercial air trans- 
port companies could cooperate in the establishment and 
maintenance of permanent bases. 


Aviation in Congress 


Senate, Dec. 6, 1923 

Mr. Wadsworth: a bill (S.76) to create a Bureau of Aero- 
nautics in the Department of Commerce, to encourage and 
regulate the operation of civil aircraft in interstate and for- 
eign commerce, and for other purposes. 

Referred to Committee on Commerce. 

House, Dec. 13, 1923 

Mr. Winslow: a bill (H.R. 3243) to create a Bureau of 
Civil Aeronautics in the Department of Commerce, encourage 
and regulate the navigation of civil aircraft, and for other 
purposes. 

Referred to Committee on Interstate and Foreign Com- 
merce. 

Senate, Dec. 19, 1923 

Mr. Wadsworth: a bill (S. 1538) to create a Bureau of 
Civil Aeronautics in the Department of Commerce, encourage 
and regulate the navigation of civil aircraft, and for other 


purposes. 
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Referred to Committee on Commerce. 

Senate, Jan. 7, 1924 

S.76 (introduced by Mr. Wadsworth) reported with amend- 
ments by Mr. Jones of Washington, Chairman, Committee on 
Commerce. 

Senate, Jan. 8, 1924 

8.76 (introduced by Mr. Wadsworth) passed unanimously, 
with slight amendments. 

S.76 has been known for severa] years as the “Wadsworth 
Bill.” As §S. 3076 it passed the Senate in February, 1922. 
On reaching the House it was referred to the Committee on 
Interstate and Foreign Commerce. Mr. Winslow, the chair- 
man of the latter Committee, realizing the importance of the 
subject and appreciating further, that some members of the 
House were not fully informed, proceeded with care and de- 
liberation, and after prolonged conferences with the Depart- 
ment of Commerce and other departments, evolved practically 
a new bill, which, as H.R. 13715, he introduced on Jan. 8, 
1923. This bill, due to congestion, never got out of the Com- 
mittee before the 67th Congress adjourned. 

Immediately after the convening of the new Congress, Sen- 
ator Wadsworth re-introduced the former S. 3076, known now 
as S. 76. 

On Dee. 13, Mr. Winslow re-introduced his bill, known as 
H. R. 3243 and Senator Wadsworth agreed to sponsor it in 
the Senate which he did, presenting it on Dec. 19 as S. 1538, 

In the meantime the old Wadsworth bill had gone through 
Committee and pursuing a course made easier by work in the 
last four years on behalf of civil aeronautics, passed the 
Senate after brief discussion. 

It is expected that the Winslow Bill will be passed shortly 
in the House. If and when this comes about the Winslow 
Bill (H.R. 3243) and the old Wadsworth (S. 76) wil] meet 
in conference. 

Differences between these measures are to be found only 
in the thoroughness of preparation and carefulness in de- 
tailed consideration of the relation of proposed air regulation 
to existing law as set forth in H.R. 3243. There is no con- 
flict. The Winslow bill (H.R. 3243) being a later version, 
prepared by Frederic P. Lee, former Assistant Chief of the 
legislative drafting service of the House and now Chief of the 
Senate service; is the more complete. The fact that Mr. 
Wadsworth introduced it in the Senate leads to the conviction 
that in conference a common bill, embracing the improvements 
of H.R. 3243 will be approved. 


—Aeronautical Chamber of Commerce 


An Analysis of Propeller Tests 
N.A.C.A. Report No, 175 


Report No. 175 of the National Advisory Committee for 
Aeronautics, by Max M. Munk, is a critical study of the re- 
sults of propeller model tests made by W. F. Durand and 
E. P. Lesley with the view of obtaining a clear insight into 
the mechanism of the propeller action and of examining the 
soundness of the physical explanation generally given. The 
nominal slipstream velocity is plotted against the propeller 
tip velocity, both measured by the velocity of flight as a unit. 
Within the range corresponding to conditions of flight, the 
curve thus obtained is a straight line. Its inclination denends 
chiefly on the effective blade width, its position on the effectve 
pitch. These two quantites can therefore be determined from 
the result cf each propeller test. Both can easily be esti- 
mated therefrom for new propellers of similar type. Thus, 
a simple method for the computation of propellers suggests 
itself. 

The slip eurve mentioned is not a straight line along its 
entire length. At a small relative velocity it is bent up, 
because the lift curve of the blade sections used is bent up 
that way at sma'l lift coefficients. At a certain high relative 
tip velocity the slip curve shows a break and runs then straight 
again but at a different slope. The slope is increased so that 
at zero advance the propeller develops a larger thrust than 
could be expected from the magnitude of the thrust in flight. 

A copy of Report No. 175 may be obtained upon request 
from the National Advisory Committee for Aeronautics, 
Washington, D. C. 
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Recent Developments in Aircraft Instruments 


Annual Report of Bureau of Standards Indicates 
Important Progress 


The annual report of the Director of the Bureau of Stand- 
ards, just made public, contains among other things inter- 
esting information on the research and development work done 
by the Aeronautic Instruments Section of the Bureau for the 
An iy, the Navy and the National Advisory Committee for 
Aeronauties. 

{his work is considered under two heads: First, experi- 
mental investigations and researches relating to the funda- 
mental physical principles in instrument development; and 
second, praetical design and construction of new aircraft 
instruments. The more important references of this report 
are quoted below. 


Bourdon Tubes and Diaphragms 


Investigation of Bourdon tubes has included the develop- 


ment of the theory of their deflection and a study of their 
elastic errors. 

The investigation of metallic diaphragms has been con- 
tinued, both as regards the determination of empirical laws 
for the deflection of such diaphragms and as regards their 
elastic errors. 

‘hin rubber and a large number of leathers and doped 
fabries have been studied during the past year to determine 
their possibilities for use as nonmetallic diaphragms. Tests 
have been conducted to determine the permeability of the 


various materials to air for a large range of pressures. The 
effect of humidity and the fact that some of the most promis- 
ing materials were quite permeable to air led to the attempt to 
reduce these effects by the surface application of various dopes 
furnished for the purpose by the chemistry division. It was 
found that these dopes closed the pores of the material, ren- 
dering it less permeable and reducing the effect of humidity, 
but that the effeet of temperature changes on the material was 
greatly inereased. It is considered that alum-tanned colon 
leather is the most suitable of all the materials yet studied 
for use as a non-metallic diaphragm. 

Two sylphon diaphragms exhausted to a.low pressure and 
provided with internal springs were tested for the Army Air 
Service to determine the magnitude of their elastic errors. 


Gasoline Flow Meters 


A report containing the results of a thorough investigation 
of the performance of various types of flow meters suitable 
for aireraft has been submitted to the Bureau of Aeronautics, 
Navy Department. The balanced-vane type was found to be 
superior to the vertical float type of instrument. A report 
on an experimental model of a flow meter based on the prin- 
ciple of determining the rate of flow by measuring the tem- 
perature to which a constant and known supply of heat 
energy raises the inflowing liquid has been submitted to the 
engineering division, Army Air Service. 


Investigation of Aircraft Sextants 


An investigation involving the study and testing of all the 
types of aireraft sextants for the purpose of finding the most 
suitable form for aircraft use, has been completed for the 
present. During the past year two types of sextant were 
studied. A tentative design for an improved bubble sextant, 
based on the results of this investigation, has been prepared. 

Considerable work has been done in developing the theory 
of the leak type of rate-of-climb indicator. The work has 
been divided into two parts: (1) The general theory of the 
instruments and (2) the effect of temperature on the indi- 
cations. This research was conducted in connection with the 
development of rate-of-climb instruments. 

The use of maps in finding position from astronomical ob- 
servations has been studied. This investigation, which covers 
the problem of methods for the reduction of astronomical 
observations suitable for aircraft use, has been completed. 
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Aerial Navigation 


A report on the navigation of aircraft by astronomical ob- 
servations is nearing completion. This report includes a brief 
outline of the theory of astronomical position finding and its 
application to the navigation of aircraft, as well as a complete 
bibliography of the subject. Instruments for observation are 
described, and the problems encountered in their use are dis- 
eussed. A report on night and cloud flying has also been 
nearly completed. This report includes a discussion of aerial 
lighthouses and beacons, field lighting equipment, and devices 
for aid in landing in fog. 

A report has been prepared embodying the results obtained 
from extensive laboratory tests on forty-three makes of air- 
plane compasses representative of American, British, French, 
German, and Italian service and experimental instruments. 
The experimental work was conducted in cooperation with the 
Bureau of Aeronautics, Navy Department. 

The gear-driven ground speed and drift indicator of the 
optical synchronized type has been completed and delivered 
to the engineering division, Army Air Service. This instru- 
ment contains a specially designed five-speed gear box to pro- 
vide for the range of speeds required in the instrument. The 
instrument was found to function satisfactorily both in lab- 
oratory and in flight tests. 

A distant indicating tachometer of the commutator-con- 
denser-galvanometer type has been designed and constructed. 
The commutator is attached to the shaft whose speed is to be 
measured and alternately charges a condenser from a battery 
and discharges the condenser through a sensitive galvanometer, 
the successive discharges coming with sufficient rapidity to 
produce a steady indication on the galvanometer. This in- 
strument has the advantage that it can be used under cir- 
cumstances where but a small amount of power is available to 
operate the speed measuring device. 


Turn Indicators 


The new electrically driven gyroscopic turn indicator has 
been completed. Laboratory and flight tests on the instrument 
compare favorably with those on the air-driven instruments. 
This instrument, however, has the advantage, especially when 
used on lighter-than-air craft, in that its sensitivity is the same 
at all speeds, while an air-driven instrument does not function 
satisfactorily at low air speeds. Several new instruments of 
this type designed during the past year by private firms have 
been studied in the laboratory and in flight. 

A new electrically driven gyroscopic turn meter has been 
designed and constructed. It consists of a small, specially 
constructed battery motor in which the armature rotates about 
the field on ball bearings, thus forming the rotor of a gvro- 
scope. The gyroscope is mounted in such a way as to allow 
it to precess about one axis only, the fore and aft axis, when 
mounted in the aircraft. The turning movement of the ship 
causes precession about this axis, which is indicated by a 
suitable mechanism. This instrument is extremely sensitive 
and measures quantitatively the rate at which the aircraft is 
turning from a given course. 

The horizontal angle indicator, which is intended to be used 
in range-finding work from captive balloons or dirigibles, 
measures simu!taneously the horizontal project‘on of the angle 
between two given points and the depression angles to each 
of the points. This instrument has been constructed during 
the past year and is now practically ready for test. 


Altimeters 


A combined altimeter and barograph provided with an 
indicating dial like an ordinary altimeter and with a recording 
device similar to that of the o'der model prec’sion barograph 
described in last year’s report has been designed and con- 
structed. The present instrument is an improvement of the 
older model, having been considerably reduced in size and 
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otherwise modified. However, the straight-line motion of the 
pen, which was the main feature of the former instrument, 
has been retained, thereby making possible the use of rectan- 
gular coordinates on the chart. This instrument has been 
given its preliminary laboratory test and should soon be ready 
for flight tests. 

The use of a bimetallic strip for temperature compensation 
in altimeters has been found unsatisfactory because of its 
thermometric lag. Considerable development work has been 
conducted on an altimeter which is to be corrected for free 
air temperature by the use of an element operated by the 
change in volume of a liquid which completely fills an ex- 
pansion chamber. 

A temperature-compensated thermobarograph has been 
under development during the past year. This instrument 
gives a record of altitude corrected for air temperature, to- 
gether with a record of the air temperature itself. 

Three open-scale altimeters suitable for the landing of air- 
craft are under construction for use on the Navy rigid diri- 
gible ZR1. They have a range of about 3,000 ft. and are 
provided with a protective apparatus which prevents the 
injury of the instruments if the craft is flown at higher al- 
titudes. It is expected that these instruments will not have 
an error greater than 10 to 20 ft. A very important problem 
in connection with these altimeters is the location of a suit- 
able point for mounting the outlet or static head when they 
are used on heavier-than-air craft. The static pressure at the 
point where the instrument is mounted differs slightly from 
the static pressure of the free air at the same level owing to 
the flow of air around the fuselage. This effect is too small 
to affect the reading of the ordinary altimeter, but might cause 
errors several times as great as the maximum allowable error 
for these sensitive instruments. 

The automatic electrically-operated valve used in a me- 
chanical statoscope required further development before the 
instrument gave satisfactory performance. This work was 
varried out during the past year, and the instrument was 
completed and delivered to the Army Air Service. 


Rate-of-Climb Indicators 


An improved mechanical rate-of-climb indicator of small 
size, for use on heavier-than-air craft, is nearly complete, 
and should soon be ready for flight tests. 

A liquid rate-of-climb indicator with a very open scale has 
been designed and is now being constructed. This instrument 
is of importance in weighing off and landing dirigibles, the 
navigating officers depending on it almost entirely for this 
purpose. It is expected that this instrument will be tested 
and put into service on the Navy rigid dirigible ZR1 ‘shortly. 

Two types of combined statoscopes and rate-of-climb in- 
dicators have been under construction during the past year, 
the first of which was described in last year’s report. These 
instruments are intended to replace two separate instruments 
which are essential to the operation of aircraft, thus reducing 
the number of instruments carried. When used as statoscopes, 
they indicate small changes in altitude, while when used as 
rate-of-climb indicators they measure the rate of change of 
altitude. Considerable trouble has been experienced with this 
type of instrument in getting a sufficiently small delayed- 
action relay to operate the valve in a satisfactory manner and 
in obtaining a suitable multiplying mechanism which will 
operate properly both when the instrument is used as a stato- 
scope and when it is used as a rate-of-climb indicator, using 
the present sylphon diaphragm element. The second type 
under development is similar to the first except for the elec- 
trically-operated valve. Three instruments of this type are 
under construction. 

Six Pitot type air-speed indicators reading to 250 mi./hr. 
were provided on short notice for the Bureau of Aeronautics, 
U. S. Navy, for use on racing planes by remodeling a number 
of water-ballast indicators. 


Special Airship Instruments 


Two electric air-speed indicators of the commutator-con- 
denser-galvanometer type have been constructed for the U. S. 
Navy for use on rigid airships. These instruments are of the 
suspended head type, the propeller and commutator of each 
being mounted in a stream-lined case and suspended about 
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40 ft. below the ship. Considerable work was necessary to 
develop a stream-lined head which should be sufficiently com. 
pact and light and at the same time stable in flight. Each 
instrument has an extra indicator, so that the air speed can 
be read at two different parts of the ship simultaneously. A 
feature of this type of instrument is that as many indicators 
as desired may be connected in series to the commutator with- 
out affecting the reading which would be given by any one 
of them if used alone. : 

The need for an instrument which will give warning when 
the gas in one of the cells of a rigid airship has expanded 
to fill the cell and has begun to build up an excess pressure 
has led to the development of a gas-pressure alarm. The 
instrument is in the form of a large push button which is 
mounted on springs on a girder just below the gas cell and 
which is defiected by the lower wall of the cell when the pres- 
sure inside exceeds that of the external air. As the push 
button deflects, it completes an electrical cireuit by closing 
contacts which are hermetically sealed in a sylphon diaphragm 
filled with carbon tetrachloride. A second sylphon connected 
with the first by means of a small tube serves as an expansion 
chamber, allowing the first sylphon to deflect under pressure. 
The closing of the electrical cireuit operates simultaneously 
a buzzer and a red lamp in the cabin. 


Ballonet Volume Indicator 


A ballonet volume indicator of the static pressure type has 
been constructed. This instrument measures the difference 
in pressure between the gas bag and the ballonet of the ship, 
and so is in reality a delicate pressure gage, giving full-scale 
deflection from a head of 1 centimeter of water. A sufficiently 
sensitive pressure element was obtained by using a thin colon 
leather diaphragm with a very flexible steel spring. The 
leather diaphragm was treated with a special dope which made 
it more nearly impermeable to hydrogen and which was affee- 
ted by temperatures in such a way as to compensate in part 
for changes of temperature of the gas and air. 

The necessity for knowing the tensions in the gas bags of 
non-rigid airships and in the outer cover of rigid airships has 
brought about the development of a special tension meter for 
this purpose. The instrument is attached to the outside of the 
fabrie temporarily by means of an elliptical rim containing 
a large number of suction holes. This rim surrounds an 
elliptical inner chamber into which the fabric can be deflected 
a known amount by an applied suction whose magnitude is 
measured by means of a gage attached to the instrument. If 
two such measurements are made at a given point of the fabric 
with the major axis of the instrument placed successively in 
directions at right angles to each other, the tensions in these 
directions can be computed. Furthermore, if four readings 
are taken with the major axis of the instrument placed suc- 
cessively in directions at 45 deg. with one another, it is 
possible to compute the magnitudes and directions of the max- 
imum and minimum stresses. 


Aircraft Compasses 

A magnetic compass especially adapted for use on an air- 
plane equipped with a turn indicator was designed and con- 
structed for the Army Air Service. The instrument was de- 
signed so as to give quick recovery of the card after a 
disturbance. A Navy Mark II compass has been modified to 
incorporate, as far as possible without complete redesign, the 
results of extensive laboratory and flight tests of all types 
of airplane compasses. 

A flight-history test is one in which the factors of time, 
barometrie pressure, and instrument temperature are made 
to repeat in the laboratory the conditions of the flight. Such 
tests are often given the barographs carried in flights for al- 
titude records, since by this means the most accurate deter- 
mination of the altitude attained can be made. Two such 
altitude determinations were made by the bureau during the 
past year. 





Governors’ Meetings, A.C.C. 

Pressure of important matters coming before the Aero- 
nautical Chamber of Commerce has led the Board of Gover- 
nors of that body to arrange for monthly instead of quarterly 
meetings. 
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How the Navy Was Bombed with Tomatoes 


A bit of newspaper humor occasionally is refreshing. The 
Evening World of New York published on Jan. 16 the fol- 
lowing amusing story of the chance discovery of the attack- 
ing fleet at the Panama just before the joint Army and Navy 
maneuvers were started, and of its bombardment with toma- 
toes by Army airmen. 

“War was declared at 6 o’clock this morning. The ‘enemy’ 
is threatening the great Panama Canal, but this threat is 
forty-eight hours behind scheduled time. And every time any 
one down here thinks of the reason for this delay he chuckles. 
The story is a tale of just such an accident as makes real 
war a thing of dramatic surprises. In this tale there figure 
the torrential rains of Central America, mail flights by army 
aviators and tomatoes. 

“These rains made the ordinary mail transmission in Costa 
Rica impossible. The United States courteously volunteered 
to move the mails in modern fashion for her sister republic. 
Army aviators flew from Panama and took up the service, 
no longer possible by ordinary means. 

“On Sunday two Army planes, their mission being accom- 
plished, started back down the Atlantic Coast. Meantime 
the hostile fleet, knowing only that it was to be in the vicinity 
of the Canal Zone, awaiting the moment of opening the sealed 
maneuver orders, had sailed down and sheltered itself in 
Chiriqui lagoon off the Panama Province of Boeas del Toro. 

“In the two Army planes were Capt. A. W. Smith, one of 
the two qualified medical fliers of the Aviation Service; Lieut. 
Odas Moon, a young Texan flight commander; Lieut. Levi 
Beery and an enlisted man. 

“Glancing down from under the clouds, Lieutenant Moon 
spied first one ship, and then two, then he was rubbing his 
eyes and wondering if he was dreaming, as he counted four 
battleships, three submarines, twenty-one destroyers, a whole 
flock of auxiliary craft and the carrier Langley, the coming 
of which was meant to be a deep surprise to the defenders. 

“Lieutenant Moon ecireled around, counting up the craft. 
He jumped at the conclusion that the canal was about to 
be invaded as part of the approaching maneuvers and swooped 
down perilously close to the Langley. 

“In his plane was a box of luscious, ripe Costa Rican to- 
matoes, which the officers were bringing back to their families. 
Suddenly the opportunity to do his country a service in a 
moment of ‘peril’ burst upon him. He proceeded to bombard 
the beautiful new airplane carrier with ripe tomatoes. 

“He scored three direct hits, and an hour later was report- 
ing to Maj. Follett Bradley, in command at France Field, 
the foree and position of the hostile fleet and his successful 
vegetable bombardment. 

“The story flew through the zone and reached military head- 
quarters. Then it was found that Moon had spilled more than 
his tomatoes. For the defenders were to go scouting for the 
hostile fleet, once its approach was officially rumored. More- 
over, the size and component units of the fleet were meant to 
be undetermined until a suecessful reconnaissance was carried 
out. 

“To make matters worse, since the enemy’s location was 
definitely known, the obvious thing was to order out the 
Martin Bombers and constructively destroy it before it made 
a single move. All this meant the war would be over before 
it started. 

“Generals, admirals and lesser officials knitted their brows, 
cogitated, debated and finally officially postponed the whole 
war that the ‘enemy’ might have time to scurry away to hide 
elsewhere and start from scratch. 

“That is the real story of the postponement, whatever 
official explanations may be made, and today friend and 
enemy alike are grinning joyfully over the exploit of Lieuten- 
ant Moon of Texas.” 





Estimating Airplane Performance 
N.A.C.A. Report No, 173 


This paper by Walter S. Diehl, which was prepared for 
publication by the National Advisory Committee for Aero- 
nauties, contains the derivation and the verification of formu- 
lae for predicting the speed range ratio, the initial rate of 
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climb, and the absolute ceiling of an airplane. It is shown 
that the ratio of the maximum speed Vm to the minimum speed 
V. is given by 


Vm RK: j= 
> S880 eee 
Ww 
(Fo .ae¥* 
HP 


where qm is the maximum propeller efficiency and K: is a 
constant with an average value of 20.30 when V is in mi./hr. 
Ww 
and —- is in lb./bhp. 
HP 
The rate of climb at sea level, Co, is given by 
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where (—) is the overall value for the airplane at the angle 
L 
for best climb (maximum value of is to be used) andK: 
D 
is a constant found to be 
Vm 
K: — ( oo 
Vs 
The absolute ceiling is given indirectly by 
L 
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K.« having an average value of 61.7 when Vs is in mi./hr. and 
Ww 
—- is in lb./bhp. The absolute ceiling is obtained by refer- 
uP 
ence to the usual curves of absolute ceiling against the ratio 
HP. 
—. These curves are given in N.A.C.A. Report No. 171. 

HPro j 

Standard formulae for service ceiling, time of climb, eruis- 
ing range, and endurance are also given in the conventional 
forms. 

A copy of Report No. 173 may be obtained upon request 
from the National Advisory Committee for Aeronautics, 
Washington, D. C. 








New N.A.C.A. Member 


Capt. Emory. 8. Land, U.S.N., has been appointed a member 


‘of the National Advisory Committee for Aeronautics by Pres- 


ident Coolidge and has received his commission as a member 
of that body. 

Captain Land is head of the Material Division of the Naval 
Bureau of Aeronautics, and is in charge of design and main- 
tenance of naval aircraft. He has been identified with the 
Bureau of Aeronautics since its creation by act of Congress 
in 1921. Previous to this time he was on duty in London 
as assistant naval attaché and liaison officer with the British 
Air Ministry. He was appointed to the Naval Academy from 
Wyoming in 1898 and was graduated “with honor” in 1902, 
winning the sword which is presented for general excellence 
in athletics. In 1904 Captain Land entered the Construction 
Corps of the Navy and graduated from the Massachusetts 
Institute of Technology in 1907. During the war he served 
on the staff of Admiral Sims in Europe, on special submarine 
inspection duty. He was later a member of the Allied Armi-. 
stice Commission in 1918. 

Captain Land fills the vacancy on the National Advisory 
Committe for Aeronautics created by the recent assignment of 
Comdr. J. C. Hunsaker, U.S.N., to London as assistant naval 
attaché. 
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Subcommittee Hearing on Winslow Bill 

An important step toward the enactment at this session of 
Congress of Federal law regulating and encouraging aviation, 
was taken Jan. 16 when Representative Samuel E. Winslow, 
Chairman of the House Committee on Interstate and Foreign 
Commerce, held a meeting of a special subcommittee for 
preliminary consideration of H.R. 3243, to create a Bureau 
of Civil Aeronautics in the Department of Commerce. Mem- 
bers of the subcommittee are: Mr. Winslow, Chairman, ex- 
officio; Everett Sanders, Indiana; Schuyler Merritt, Connec- 
ticut; Carl E. Mapes, Michigan; Homer Hoch, Kansas; 
Charles F. Lea, California, and Harry B. Hawes, Missouri. 

H.R. 3243 is in substance the same as H.R. 13715, known 
last year as the Civil Aeronautics Act of 1923, but which 
failed of passage. 

In opening Committee consideration, Mr. Winslow said: 
“Representatives of the Commeree, War, Navy, Treasury, 
Post Office and Labor Departments, National Advisory Com- 
mittee for Aeronautics, and such civilian organizations as the 
National Aeronautic Association, Aeronautical Chamber of 
Commerce, Society of Automotive Engineers and National 
Aircraft Underwriters Association, as well as the Aviation 
Committee of the American Bar Association and the Com- 
missioners on Uniform State Laws have participated in the 
discussions. 

“The Act, in brief, provides for the establishment in the 
Department of Commerce of a Bureau of Civil Aeronautics. 
The act is divided into five parts and establishes authority 
for the inspection and licensing of aircraft and pilots, es- 
tablishing and certifying air routes and terminals, as well 
as rules of the air and their administration, and so cooper- 
ating with our military, naval, postal and commercial air 
activities that the whole can literally be coordinated into the 
air power of the United States. Aviation is, perhaps, the 
most significant mechanical development of this generation, 
contributing, as it does, to the speeding up of transportation 
and forming the key of our national defense on land and sea. 

“In their several messages, both President Harding and 
President Coolidge have urged legislation for the regulation, 
relief, and encouragement of aviation. The establishment and 
development of civil aeronauties has the endorsement of the 
administration. The basis of air power must be a healthy, 
self-supporting aircraft industry. Among the needs of this 
industry are increased public confidence, increased capital, 
and more favorable insurance rates. Public confidence will 
expand with the increase of operating efficiency. Capital 
will undoubtedly enter the field as soon as our basic law gov- 
erning the operation of aircraft is established upon a sound 
and broad basis, and under responsible management and 
direction and reduced hazards, reasonable insurance rates will 
follow.” 


Aero Club of Pittsburgh 


The Aero Club of Pittsburgh is composed, at present, of 
225 members, 80 per cent of whom are former Air Service 
men. The Club is incorporated under the laws of Penn- 
sylvania. 

For the first three years after its founding the Club went 
through the usual experiences of other Aero Clubs until that 
time in June, 1922, when the Government proposed the es- 
tablishment of Reserve Training Fields. At that time the 
Club secured for Pittsburgh one of these assignments—the 
others being Boston, Kansas City and Los Angeles. This 
field, with the obligation of maintaining it for the community, 
was the element needed to weld the Club together into a hard 
working unit. After repeated efforts to interest private 


citizens of means in the maintenance of a flying field it was 
seen that the greatest success was only to be attained when 
the people of the community got behind the movement and 
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considered it part of their municipal activities. To this end 
the Club went before the Mayor and Council of the City of 
Pittsburgh and the Commissioners of Allegheny County and 
asked that they agree to purchase and maintain, jointly, this 
field. The Club also suggested that it be named Rodgers 
Fie'd, in honor of Calbraith Perry Rodgers, a former Pitts- 
burgher. These recommendations were acted upon favorably 
and the county is now instituting condemnation proceedings to 
acquire the tract of land. 

Upon this property the Army Air Service has already 
erected two steel hangars and a concrete gas house. Grading 
and sewerage specifications have been compiled and it js 
fully intended to have flying under way this summer. 

Club members own some ten planes themselves, and the 
Club is giving a Military Ball on March 3 for the purpose 
of raising funds to erect its own hangar and shop facilities, 

The Club is developing slowly, trying to establish each step 
upon a solid foundation before moving to a new problem. 

The Aero Club of Pittsburgh has not been affiliated with the 
N.A.A. because it feels that it can accomplish more in its 
own community when the incentive and rewards are entirely 
local. While it feels that the N.A.A. is filling a long felt 
want and doing a real service to aeronautics, it does not agree 
with their system of chapters, subordinate to a central policy 
at Washington. 


The Aero Club of Illinois 


The annual meeting of the members of the Aero Club of 
Illinois was held Tuesday, Jan. 15, 1924, in the club room, 
Room 132 Auditorium Hotel, Chicago. The following Officers 
and Directors for the year 1924 were elected: 

O fficers—Charles Dickinson, president; James S. Stephens, 
1st vice president; Dorr E. Felt, 2nd vice president; E. M. 
Laird, treasurer; Walter L. Brock, engineer. 

Directors—R. W. Schroeder, Bion J. Arnold, John T. Me- 
Cutcheon, Dr. Francis Dickinson, Harry C. Etten, William 
Bartholomay, Jr. 

On Wednesday, Jan. 16, 1924, the members of the Aero 
Club of Illinois enjoyed a good chicken dinner “paid for by a 
friend,” as the invitation read. Talks by different members 
about their activities of the past year, also a rattling good 
story of a dream of twenty years hence in aviation by George 
(“Buck”) Weaver made the evening a pleasant one. 

The Aero Club of Illinois Flying Field, known as Ashburn 
Fie'd, located on the southwest side of the city, Cicero Ave. 
and 83d St., is open the year round. Airplane storage, ser- 
vices and supplies can be had at all times. 


Hammondsport News 


Progress on work on TC ships in production at the Ham- 
mondsport plant of Airships Incorporated is most encouraging. 
The first ship shows signs of early completion and the first 
ear is much admired. T. L. Blakemore of Air Service En- 
gineering has spent considerable time there lately and Lieut. 
Max Moyer, A.S., was a recent official vistor. R. B. Lefaiver, 
Chief Engineer, A.S., is permanently attached to the factory 
in charge of the Air Service inspection. 

The recent demonstration of the §.S. Shenandoah’s ability 
to master a gale is an inspiration to the airship industry and 
Airships Incorporated are proud to have had a hand in her 
construction. 


Valentine Prize for Miami Meet 


Valentine & Co., the manufacturers of Valspar,. offer 4 
prize of $100 in cash to the winner of the Miami Chamber 
of Commerce Cup race, the first event of the flying meet 
scheduled for March 7 and 8 at Miami, Fla. 

This prize will be paid without regard to the kind of varnish 
used on the winning plane. 
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Aeronautical progress in the Far East—-T wo interior views of the Siamese government aircraft factory at Bangkok, Siam: on 
the left, the airplane assembly shop; on the right, the engine shop 


Admiral Fullam Recruiting N.A.A. Members 


Rear Admiral W. F. Fullam will start a lecture tour for the 
N.A.A. at Miami, Fla., on Feb. 4. He will later speak at 
Tamp:. Palm Beach, Pensacola, New Orleans, Houston, San 
Antonio, Dallas, Fort Worth, Oklahoma City, Tulsa, Little 
Rock, Memphis, Birmingham, Montgomery, Atlanta, Chatta- 
nooga and Nashville. This will be his first trip and will 
consume about two months. 

In April, it is planned to have the Admiral visit New Eng- 
land cities and afterward have him go to New Mexico, Ari- 


zona, Califonia, Oregon, Washington, Idaho, Montana, North 
Dakota, Minnesota, Wisconsin and Michigan. 

Admiral Fullam will particularly emphasize the outstand- 
ing accomplishments of the United States Air Mail Service 
and the results that are sure to follow development of aerial 


transportation, ineluding commercial activities as well as 
passenger service. He will make it plain that every farmer, 
banker, manufacturer—in fact every business man and every 
family in this ecountry-—should be interested in air power for 
the simple reason that it will be an element of prosperity and 
comfort in the daily life of the nation. 

In short, the Admiral’s message is as follows: 

“Aviation was born in the United States. The Wright 
Brothers of Dayton, Ohio, brought it into the world in 1903. 
Our Army, Navy and Post Office Departments have won every 
world’s record in the flying game. They have triumphed 
amazingly and proved the vital need of air navigation in the 
United States. We have more need of it than almost any 
other nation because of the great extent of our home territory. 
Sha!l we now refuse to utilize and develop this new and won- 
derful American system of transportation, and permit all 
foreign nations, foreign merchants, foreign bankers, and 
foreign farmers to outstrip us in the practical use of the 
newest and greatest force that has come into the world during 
the past century ? This is unbelievable. Every wide awake 
patriotic American should stop, look and listen, and put his 
shou'der to the wheel in support of the National Aeronautic 
Association in its loyal desire to protect and benefit our coun- 
try, our homes, and our commercial prosperity.” 


Kansas Air Activities 


The Aviation Engineering Co. of Lawrance, Kan., has for 
the past two years been successfully flying a low powered 
airp'ane called the “Sportford.” This ship, which is illus- 
trated below, is equipped with a modified Ford motor, using 
regular Ford head and east iron pistons. The plane has a 
speed range from 25 to 50 mi./hr., and takes off and lands 
in much less space than a Jenny. 

The firm has facilities for the production of one plane of 
this type per week. The production model of the engine will 
have aluminum pistons. 


Wilber Fagley Field Is Still on Map 

There seems to be a general impression that the service at 
Wilber Fagley Field, Kokomo, Ind., has been discontinued, 
due to the dissolution of the commercial aviation company 


which has shared the field with the 113th Observation Squad- 
ron, Air Service, Indiana National Guard. Such is not the 
case, as there are still five permanent duty men on service at 
the field 24 hr. per day, ready to offer service in any form to 
visiting pilots. The quality of this service is well known to 
the many pilots who have visited the field, and will be con- 
tinued. 

Improvements in the government equipment are still going 
forward at the field, and new fire fighting equipment, in the 
form of a chemical truck mounted on a Ford chassis will be 
added to its equipment. The truck will have two 4-gal. chem- 
ical tanks, and all necessary emergency equipment. With the 
ambulance, this will give the field emergency equipment fully 
as complete and of as good quality as that at many Regular 
Army fields. 


Chicago News 
By Otto Klein 

J. A. Colvin has resigned his position as secretary of the 
Chicago chapter of the N.A.A. due to the death of his mother 
and his consequent departure for Florida. A new secretary 
will be elected at the chapter’s next meeting. 

The date for this meeting has been set for Feb. 7. At that 
time a thorough discussion will be had about the Winslow 
Bill, as many are under the impression that it contains clauses 
detrimental to the welfare of those building and flying ships 
on a small seale. Attorney McCracken will be present to 
explain the points which are not understood. All local aero- 
nautical bodies and all those interested in aeronautics have 
been invited to attend the meeting and join in the discussion. 

Fred Hautop has sold his Standard J1 to John Miller, who 
has already begun to overhaul the ship at the shop of Richard 
Boetcher, known as the Chieago Aeronautic Laboratories. 


English Light Plane Engines 

A valued English correspondent of AVIATION ealls attention 
to the fact that most of the engines used in light planes at 
Lympne last October were not geared. The 698 cu. em. 
Blackburne used in the winning A.N.E.C. and Avro mono- 
planes were not geared, nor was the 398 eu. em. A.B.C. in the 
Wren, or the 750 cu. em. Douglas engines used in the DH53’s. 
Propellers were mounted direct and ran at about 3000 r.p.m. 

The smal! wing racing Pixie monoplane which won the 
speed contest had a 750 cu. em. Douglas which was geared 
down about 2 to 1. The Cherub engine made by the Bristol 
Company has not actually been used in the air. The engine 
which ran the 50 hr. type test was an ungeared engine, al- 
though it is understood from the Bristol Company that they 
are bringing out a geared model. 


Flying Field at Great Bend, Kan. 

Pilots in transit over Great Bend, Kan. will be interested 
to hear that there is a flying field, known as “Spencer North- 
rop Flying Field,” close to the northern boundary of the 
town. The field is equipped with a hangar for one ship and 
with a workshop. Ralph A. Northrop, who has maintained 
this field for the past three years, operates from there a 
Canuck and a Swallow. 
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Baltimore News 
By W. D. Tipton 

Baltimore, through the efforts of the Flying Club, has made 
an offer to conduct this year’s Jacques Schneider Cup Race, 
won last year for America by Lieut. David Rittenhouse. The 
proposal has been reviewed favorably by the Contest Com- 
mittee of the National Aeronautie Association, and R. W. 
Alexander, president of the Flying Club, in conference with 
Col. Frank Lahm, Chairman and B. Russell Shaw, vice-chair- 
man of the Contest Committee, was advised that when the 
expense fund is underwritten and the Association is so ad- 
vised, the preliminary sanction will be granted. 

The course selected by the Flying Club is almost ideal. It 
is in three legs, each approximately 10 mi. long. The home 
station will be Bay Shore Park, a large amusement resort, 
about 14 mi. from the city, accessible by fast electric train 
service and good roads. It is so arranged that large crowds 
ean be handled and ample parking space is available. A 
large pier extends well out into the bay, providing an ex- 
cellent point of vantage for the judges stand. The other 
pylons will be at Gibsen Island, the home of a large country 
club on the Chesapeake Bay, and at Rock Hall, on the 
Eastern Shore, which is the terminal point of one of the 
ferries which cross the Bay. 

The conference with N.A.A. officials was held on Jan. 23 
and the Flying Club started immediately to prepare plans. 
The proposition will be put before the Mayor’s Committee, 
which is a voluntary organization, dating back to the war, 
which handles all big civic events. The newspapers of the 
city are supporting the project wholeheartedly, and visitors 
will be assured of a real entertainment during their stay in 
Baltimore. The dates will more than likely be Friday and 
Saturday in cither of the last two weeks in October, this late 
date being chosen in order to give foreign contestants more 
time to prepare for the race. In addition to the Schneider 
Race, a race for civilian planes of less speed is planned for 
Friday and a substantial prize will be announeed for this 
event. ; 

Plans have been made to entirely design Logan Field, im- 
provements including the erections of two steel hangars by the 
State for the Air Unit of the National Guard and possibly 
one by the Air Office of the Third Corps Area for reserve 
oflicer flying. At present the Air Unit has two Besseneau 
type hangars and the Third Corps two. Other improvements 
planned inelude water supply, gas and oil station, radio 
station, shops and supply buildings. Those familiar with the 
present layout will eventually see the present layout of build- 
ines ineluding the clubhouse, hangars, shops and supply rooms 
entirely eliminated from the present position, and an 
entirely new development installed in the S. W. corner near 
the harbor shore. This change will considerably improve the 
approach to the field, allowing easier landings and takeoffs. 
The field will be considerably improved by grading and 
smoothing, and will eventually present a clear area with good 
approaches on all sides measuring 2100 x 2200 ft. The State 
will spend approximately $20,000 during the next five years. 

The National Guard Air Unit is winding up its recruiting 
campaign, some fifty new men being enlisted. The prizes will 
be awarded as follows: the high man getting a free course 
in flying on one of the commercial ships at Logan Field, and 
the highest of the thirteen teams will get a cross country to 
Miller Field, the home of the New York unit, for a week end 
in the big city. The thirteen teams were each captained by an 
officer and were composed of seven enlisted men each. 


W. W. Kellett Off to Europe 

W. Wallace Kellett, the American representative for H. & 
M. Farman, returned to Europe on Feb. 6 to report con- 
ditions in the aircraft industry and to study the new types 
being preduced in the Farman factory. 

Mr. Kellett will be away several months and will visit 
England and several other European countries. 


A 1500 hp. Aircraft Engine 

According to the Manchester Guardian, the Italian Air De- 
partment has approved the construction of a six eylinder 
aireraft engine each cylinder of which will develop 250 hp. 
This 1500 hp. engine will be called the Stromboli. 
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Dayton News 
By Maurice C. Hutton 


Eight stock De Haviland airplanes have been sent to Kelly 
Field, San Antonio, Tex. from Wilbur Wright Field, to re. 
place a similar number of machines which were turned over 
to the Mexican government recently. It was originally 
planned to prepare the airplanes in Dayton for the Mexican 
rebel forces but the orders were never issued. 

* * * 

The new Army high altitude balloon and airtight cabinet 
was shipped last week from McCook Field to Scott Field, 
Belleville, Ill. The bag is constructed of a silk fabric, has a 
capacity of 80,000 cu. ft. and is designed to rise 60,000 ft. 

* * * 

Lieut. Doland L. Bruner, expert night flier and head of the 
McCook Field electrical section, has been detailed to Langley 
Field, Va., to instruct the World Flight personnel in the 
ignition systems with which the Douglas world cruiser is 
equipped. 

* * ~ 

England will probably be represented in the 1924 Pulitzer 
race by a capable pilot and fast machine, it was reported here 
recently by H. W. Karr, general manager of the National 
Aeronautie Association, following a conference with Maj. Gen. 
Sir William S. Brancker, director of civil aviation in charge 
of racing of the Royal Aero Club of England. 

* oN * 

Comdr. Karl Smith, U. S. naval aireraft representative at 
the Engineering Division, announced that the Naval Bureau 
of Aeronautics has purchased three airplanes from the Longren 
Aireraft Corp. The planes were given their first flights at 
Topeka, Kan., by Lieut. John C. Kneip, of MeCook Field, and 
declared satisfactory. Their fibre constructed fuselages showed 
a factor of safety of nine and a half during tests at McCook 
Field. 

In addition to being much lighter than the ordinary air- 
planes, the new Longren ships are said to solve the problem 
of quantity production. With one set of dies it is possible to 
manufacture four complete airplanes a day. 

* * * 

Lieut. John A. Macready, of MeCook Field, received noti- 
fication from the Contest Committee of N.A.A. that five 
records nade by him and Lieut. Oakley G. Kelly in the T2 
last spring have been upheld by the F.A.I. 

In a letter from B. Russell Shaw, executive vice chairman 
of the N.A.A., the noted flier was told that the refueling in 
mid-air exploits of Lieutenants Smith and Richter at Rock- 
well Field, Calif., have been placed in a new category by the 
F.A.T. 

Preparations for Lieutenant Macready’s next attempt to 
break the altitude record of the world are being earried on with 
ereat care. After replacing the imperfect bearing in the 
supercharger, following the first flight in December, a new 
was installed. Extensive ground tests made with this 
engine resulted in it being removed and another made ready 
in its place. The flight remains a matter of weeks, officers 


assert. 


motor 


Dinner to Commander Biard 

A dinner was given by the Aeronautical Chamber of Com- 
meree on the night of Jan. 21 to Wg. Comdr. James Biard 
formerly of the Royal Air Force, at the Raequet Club, Wash- 
ington. Commander Biard is Managing Director of the 
Supermarine Aircraft Works, Ltd., of Southampton, England, 
and is Seeretary of the Society of British Aircraft Construc- 
tors. 

Present at the dinner were Admiral Moffett, General Patrick, 
Captain Land, U.S.N., and Colonel Turner, U.S.M.C., besides 
leading representatives of the American aircraft industry. 


National Balloon Race, April 23 

The definite date for the 1924 National Elimination Balloon 
Race has been set for April 23, 1924, and will be held at San 
Antonio, Tex. 

The winners of first, second and third place in this contest 
will form the team of three contestants which will represent 
this country in the International Gordon Bennett Ba!loom 
Race which will be held at Brussels, Belgium, June 15, 1924 
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U. S. ARMY AND NAVY AIR FORCES 
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U. S. ARMY AIR SERVICE 


Army Orders 
* See, Lieut. Arnold H. Rich, A.S., Post Field, to Chanute 
Field, on expiration of leave, for duty. 

Maj. William H. Garrison, jr., A.S., now Walter Reed Gen- 
eral Hospital, to report for examination to Army retiring 
board under Col. Joseph H. Ford, M.C. 

Three months’ leave to First Lieut. Ronald A. Hicks, A.S., 
on completion foreign service tour, with permission to return 
to U. S. via Suez Canal 

Capt. Robert LeG. Walsh, A.S., Bolling Field, to Office, 
C.A.S., effective Jan. 8. 

First Lieut. William Turnbull, A.S., Scott Field, to Walter 
Reed General Hospital, for observation and treatment. 

See. Lieut. James C. Fry, 9th Inf., Fort Sam Houston, to 
AS. Primary Flying School, Brooks Field, for training. 

First Lieut. George H. Beverley, A.S., Kelly Field, to San 


Francisco, on expiration of leave; thence to A.S., Philippine 
Department, Manila, transport sailing May 5. 

First Lieut. Howard Z. Bogert, A.S., Bolling Field, to San 
Francisco, on expiration two months’ leave from Feb. 12, by 


transport sailing New York April 14; thence to A.S., Philip- 
pine Department, Manila, transport sailing May 5. 

First Lieut. Harold W. Beaton, A.S., Bolling Field, to San 
Francisco, on expiration three months’ leave from Jan. 12, by 
transport sailing New York April 14; thence to A.S., Philip- 
pine Department, Manila, transport sailing May 5. 

First Lieut. John W. Benton, A.S., Crissy Field, to per- 
manent duty, that station. 

First Lieut. John D. Barrigar, A.S., Fort Riley, on ex- 
piration twenty-five days’ leave from April 5, to San Fran- 
cisco; thenee to A.S., Philippine Department, Manila, trans- 
port sailing May 5. 

Orders Nov. 27, directing First Lieut. James Flannery, 
A.S., sail transport leaving New York City Feb. 21 for 
Panama Canal Zone, amended directing Lieutenant Flannery 
sail transport leaving New York City Jan. 30 for same point. 

First Lieut. Floyd N. Shumaker, A.S., Langley Field, to 
duty as instruetor Colorado National Guard, Denver, on ex- 
piration of leave. 


Flying Time by Reserve Officers 
The following table indicates flying time by Reserve officers 
for the month of November, 1923, at Air Service Fields: 





Fields Hours Minutes 
Renta Pi Te. sus cc cab peckwwats ete eeaamee 6 20 
emer Field, Ga 260 ie veeweeé oes oeCesaceeanewe ck 82 30 
RS SS eer err eee ee 13 55 
ee a fi Se Se es meena rer re eee 5 10 
Mitchel Field, N. Y s iihiia.s! istic whoveeick a ahah Gulteene ane 40 5 
Pause Wield. Beeeiese, Tb. Qo. x cdcaccwdensdwacdae 29 10 
ee We ES 5. 6k bb. eon San oe eae Ores 22 0 
NDE. RNIN: UII saci yi careyom ora area eae eT 35 35 

Airdromes 
eten MBE. Jie soi dicts dd whsage'e ee eee s BRU 5 
Bowman Field, Ky. (Louisville) ...........cceee0% 22 56 
Morton Field, Columsiins, OMG. .6c i cic csecsvcsccwes 29 55 
Richards Field, Kansas City, Mo. .........ccccccces 57 40 
Wek Lake City Adw@pome, Utah 4c cccccccseeccses 23 35 
Schoen Field, Ft. Benjamin Harrison, Ind. ......... 85 30 

TO piankbich de eas deepesee eae beaeeed 480 26 


Panama Vulnerable to Air Attack 

The Panama Canal is open to attack by aircraft bombard- 
ment and raids from enemy naval forces, according to the 
report of the chief umpires of the recent joint maneuvers 
between the Blue and Black fleet of the American Navy. 

The critique of the chief umpires, Admiral Coontz and 
Major General Hines will be sent to the War and Navy de- 
partments with recommendations. In the meantime the um- 


pires gave out the following statement: 
“The Canal is open to attack by aircraft bombardment and 
raids from enemy naval forces. 


“Tt is recommended that the long-range guns on the older 
battleships should have an increased elevation, and the coast 
defenses and shore garrison here should be increased. Isth- 
mian aircraft and anti-aircraft and local naval district forces 
should be maintained at greater strength. As far as the Army 
garrison is concerned longitudinal and latitudinal roads are 
needed here.” 


136th Observation Squadron, Tenn. N. G. 

There have recently been a number of changes in the com- 
missioned personnel of the 136th Observation Squadron of 
the Tennessee National Guard. Lieuts. B. T. Riley and J. A. 
Seward have been transferred to the National Guard Reserve 
and Lieut. C. G. Pearey has been discharged to accept an 
appointment in the Air Service of the Regular Army. 

New additions to the unit are Lieuts. J. F. Outlaw and 
V. J. Safro, who have been federally recognized and Lieuts. 
S. Chester and Horkins, whose federal recognition is withheld 
pending their examination. In addition a new transportation 
officer, Jesse Zellner, succeeds 2d Lieut, N. S. McEwen, who 
was compelled to resign because of business reasons. 





U. S. NAVAL AVIATION 


Orders to Officers 

Lt. Comdr. Karl F. Smith, det. Gen. Inspr. Nav. Aireraft, 
Central Dist. MeCook Field, to Aireraft Squadrons Battle 
Fleet. 

Lieut. Ralph A. Ofstie, det. Aireraft Squadrons Battle 
Fleet, to Bureau of Aeronautics, Washington. 

Lieut. Ralph G. Pennoyer, det. Ree. Ship, New York, to 
temp. duty Bureau of Aeronautics, Washington. 





CALENDAR OF AERONAUTICAL EVENTS 


March 7-8. Curtiss Marine Flying Trophy Race 
and.Flying Meet, Miami, Fla. 
Closing date for papers submitted to 
Royal Aeronautical Society of Great 
Britain for the R38 Memorial Prize. 
ee Balloon Race, San Antonio, 
ex. 
Start of the World Flight of U. S. 
Army Air Service. 
Start of U. S. Naval Arctic Air Ex- 
pedition. 
International Aircraft Expositon, 
Prague, Czechoslovakia. 
Gordon Bennett International Balloon 
Race, Brussels, Belgium. 
Commodore Beaumont Intemational 
Cup Race for high speed airplanes, 
Istres, France. 
Zenith International Efficiency Con- 
test, Paris, France. 
““Tour de France des Avionnettes.”’ 
International Round-France race for 
light airplanes. 
International Air Races, incl. Pulitzer 
Trophy Race, Dayton, Ohio. 
Twenty-first anniversary of the first 
successful airplane flight. 


March 31. 


April 23. 
April. 


June 3-11. 
June 15. 
June 22. 


July 5-6. 


August. 


Oct. 24. 
Dec. 17. 
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132 AVIATION 


Ens. Daniel A. Frost, det. U.S.S. Seattle, to temp. duty 
under instr. Nav. Air Sta., Pensacola, Fla. 

Gun. William H. Hughes, det. Ree. Ship, San Francisco, 
to Nav. Air Sta., San Diego, Calif. 

Gun. Frederick C. Weilenmann, det. Nav. Air Sta. Pensa- 
cola, to Asiatic Station. 

Mach. Benjamin W. Mifflin, to Nav. Air Sta., Hampton 
Roads, Va. 

Carp. Elie F. Rouillon, det. Nav. Air Sta., Hampton Roads, 
to U.S.S. Rappahannock. 


Scouting Plane Squadron 3 for Arctic Expedition 

It has been definitely decided to use three CS2 and three 
SDW1 planes from Scouting Squadron Three for the Navy 
Aretie Air Expedition. This squadron, now at the Naval Air 
Station at Anacostia, D. C., is commanded by Lieut. Comdr. 
C. P. Mason. 

The planes that will be used are of the long distance scouting 
type and are convertible for use either as seaplanes or land- 
planes. Three planes will be assigned to the U.S.S. Ramapo 
and three to the U.S.S. Patoka, which ships will have mooring 
masts and will act as tenders for the Shenandoah. The 
Patoka, to be fitted out at the Navy Yard, Norfolk, Va., will 
base at Spitzbergen during the expedition; the Ramapo, to be 
fitted out at the Navy Yard, Mare Island, Calif., wili base at 
Nome, Alaska. The plans for the changes to be made in these 
vessels, including the addition of mooring masts for the air- 
ship, are nearing completion, and the actual work on them will 
be started in the very near future. 


Salvaging a Plane in Santo Domingo 

The Marine aviators at Santo Domingo City harked back 
to the days of Cortez when they went to salvage a wrecked 
plane that had landed in the wilds of the Dominican Republic 
on Jan. 2. On the fifth, three planes landed within two miles 
of the wrecked plane, and the men pushed through the jungle 
to the scene of the mishap. 

A report from Santo Domingo concerning the trip back with 
the salvaged parts reads as follows: “This was supposed to 
be a salvage and wrecking expedition, but it soon turned into 
a tropic exploring party. The Spanish conquistadores must 
have been good. The return trip through the swamp, loaded 
down with salvaged parts, will be long and fondly remembered 
by those concerned.” 


New Gunnery Training Plane 

The first of five gunnery training planes to be known as 
the TG, has been flown at the Naval Aireraft Factory at 
Philadelphia, where they are being constructed. Upon com- 
pletion these five planes will be sent to the Naval Air Station 
at Pensacola, where they will undergo service tests. The com- 
pleted plane is equipped with a Hall Scott engine of 180 hp., 
and the other four, not yet ready for flight, are to be equipped 
with Aeromarine engines, model T6m of 200 hp. 

The development of this plane is another step in the 
evolution of suitable training types to replace the obsolete 
planes that have been used for training during the past five 
years. 


Metal Propellers for Service Planes 

One of the most valuable lessons learned from the Navy’s 
participation in the Pulitzer Trophy and Schneider Cup races 
is to be applied to service planes. The planes that wou these 
races for the Navy were fitted with metal propelllers, that 
added, according to estimates, about ten miles an hour to their 
speed. The Navy is now purchasing metal propellers fox use 
with service types of planes, and these propellers will be tried 
out at the various Naval Air Stations. It is expected that the 
results of the service tests of these propellers will result in all 
service planes being equipped with them as soon as the supply 
ot wooden propellers now in use is exhausted. 


Army Lends Planes to Reserve Stations 

Two landplanes of the training type have been loaned by 
Army Air Service Units to the Naval Reserve organizations 
at Boston and New York. This will facilitate the continuance 
of training during the winter months while seaplane opera- 
tions are suspended. 
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ILLINOIS 
FLY THEM YOURSELF 
Jennies by the hour. Flying Instruction by the hour. Ex-Air Mail 
Pilots as Instructors. All size Ships and Motors. All year Flying. 
YACKEY AIRCRAFT COMPANY 
School Dept., 810 Des Plaines, Forest Park, III. 





ILLINOIS 
MID-WEST AIRWAYS CORP. 


MONMOUTH, ILL. 
One of the four best fields in America 
Thorough Flying Instruction Course by experts at lowest rate. 
Passenger Flights to Points Near or Far 





ILLINOIS PARTRIDGE, Inc. 


Aeronautical Instruction 
Aero Club of Illinois Mail Address-- 


Field. Chicago, Ili. 430 S. Michigan Ave. 
Write for Booklet 





INDIANA 
One of the largest and best equipped flying fields 
in the United States. 
KOKOMO AVIATION CORP. 
Kokomo, Indiana 


ALL TYPES OF CURTISS PLANES. 





MARYLAND 


THE SKYSYNE COPORATION 


NIGHT & DAY AERIAL ADVEPTISING 


OFFICE Get our prices FIRST AIRDROME 
711 Keyser Bldg. 3 Planes at your Logan Field 
Baltimore order Dundalk, Md. 





MINNESOTA 


WHITE BEAR LAKE, MINN. 


The Twin Cities’ chief summer resort. 
Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 





MISSOURI 
ROBERTSON AIRCRAFT CORPORATION 
Airplanes, Motors, Parts, Supplies; Shops and Hangars 


ST. LOUIS FLYING FIELD 
ANGLUM, MO. 





NEW JERSEY 
LEARN ON AVRO and DH6. 


The AVRO is fast enough so you can really learn to fly 
and the DH6 is safe to solo on, as it cannot tail spin. 


THE CHAMBERLIN AIRCRAFT CO. 
New York Air Terminal Hasbrouck Hts., New Jersey 





NEW YORK & NEW JERSEY 
CURTISS FIELD, GARDEN CITY, LONG ISLAND 
KENILWORTH FIELD, BUFFALO, N. Y. 
FLYING STATION, ATLANTIC CITY, N. J. 


CURTISS AEROPLANE & MOTOR CORPORATION 





NEW YORE 
ROWE FLIERS 


You receive individual instruction by Rowe Ground work, 
primary and advanced flying. 


BINGHAMTON, N. Y. 





OHIO 


DAYTON, OHIO. 


Supplies, Hangars, Shops and Field 1 Mile from Dayton limits. 


JOHNSON AIRPLANE. & SUPPLY CO. 





TEXAS ‘ 
SAN ANTONIO AVIATION & MOTOR SCHOOL 
MUNICIPAL FIELD 
South of Town between two Government Fields 
AIRPLANES, ENGINES, PARTS, SUPPLIES, SHOPS, HANGARS 


City Office, 509 Navarro Street San Antonio, Texas 








yiRGINIA BIG STONE GAP 


Training in JNS, AVROS, STANDAKDS and CANUCKS 
Passenger Carrying, Photography, all kinds Commercial Flying. 
Ships for sale 


W. H. WREN 


Communicate with 


BIG STONE GAP VA. 
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Photo by Aeromarine 





Above is the All-Metal Hull— the outstand- 
ing feature of the latest Aeromarine Flying 
Boat. It is built entirely of “Duralumin’—a 
copper-manganese and aluminum alloy. 


To protect it from water and weather “it is 
painted outside with Valspar Aluminum Paint, 
and with Valspar-Enamel inside. The wing-tip 
pontoons are finished with Valspar Aluminum 
Paint; the tail unit, which is constructed with a 
metal framework, is coated with Valspar, 
covered with cloth, doped and then coated 
with black Valspar-Enamel. 
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cA New Departure 


in Flying Boats 


“TT would leak like a sieve” —that’s what many 

boat builders predicted of the first all-metal 
hull of the flying boat recently launched by 
the Aeromarine Plane and Motor Company of 
Keyport, N. J. Others said it would be “too 
heavy for the plane to lift,”—‘“that it could 
never stand salt water.” 


But to date this boat has spent several months 
actually in the water, has made hundreds of 
flights and carried many hundreds of passengers. 
And still no hint of the troubles prophesied! 


In the matter of finish, of course, there has 
been no departure from established practice—the 
ship is Valsparred throughout. Chief Engineer 
Paul Zimmerman well knows that no varnish 
but Valspar can withstand the constant exposure 
to rain and sun, snow, salt water and the racking 


vibration of airplane flight. 











jr VALENTINE’S 


LSPAR 


The Varnish That Won't Turn White 






VALENTINE & COMPANY 


Established 1832 
Largest Manufacturers of High-Grade Varnishes in the World 


New York Chicago Boston 
Toronto London Paris Amsterdam 


W. P. FULLER & CO., Pacific Coast 
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AERONAUTICAL CHAMBER OF COMMERCE 


DIRECTORY 
OF ACCESSORY, PARTS AND MATERIAL MANUFACTURERS 




















AERO SUPPLY MFG. CO., 461 First Ave., New York City. 
stock of metal aircraft parts and supplies. 


AIRCRAFT DEVELOPMENT CORP., General Motors Bldg., Detroit, Mich. 


Lighter-than-air equipment, airship engineering and design. 


ALUMINUM CO. OF AMERICA, 2400 Oliver Bldg. Pittsburgh, Pa. 
Aluminum and magnesium alloys; Aluminum sheet, ingot; forged, cast or 
moulded shapes; Screw machine products. 


AMERICAN BRONZE CORPORATION, Berwyn, Pa. 
bearings; Bushings. 


AMERICAN GAS ACCUMULATOR CO., Elizabeth, N. J. Aerial Light- 
houses; Routing Beacons; Field Limitation Lights; Ground Wind Indica- 
tors. 


AMERICAN HAMMERED PISTON RING CO., Baltimore, Md. 
Rings. 


H. BARBER, Aviation Dept., Hartford Fire Insurance Co. and Hartford 





Bronze for plain 


Piston 





Accident and Indemnity Co., 30 E. 42nd St., New York City. All 
classes of Insurance. arr ct. 
B. G. CORPORATION, 136 W. 52nd St., New York City. B. G. Spark 


Plugs. 


BIJUR MOTOR APPLIANCES CO., 243 Central Ave., Hoboken, N. J. 
Electric starters. 


ARCHIBALD BLACK, 25 Brixton Road, Garden City, N. Y. Aero- 
nautical Engineer. 
BREWSTER & CO., Bridge Plaza, Long Island City, N. Y. Wood and 


metal airplane parts. vis 
CHAMPION IGNITION CO., Flint, Mich. 


DAYTON WIRE WHEEL CO., Dayton, 0. 
EASTMAN KODAK COMPANY, Rochester, 


Cameras. 
EBERHART STEEL PRODUCTS CO., 812 E. Ferry St., Buffalo, N. Y. 
Accessories ; parts. 


ELECTRIC STORAGE BATTERY CO., Allegheny Ave. & 19th St. 
Philadelphia, Pa. Ignition, Starting and Lighting batteries. 


ENDICOTT FORGING & MFG. CO., INC., Endicott, N. Y. 
Forgings. conn 

FAIRCHILD AERIAL CAMERA CORP., 136 W. 52nd Street, New York 
City. Aerial Mapping Cameras and Aerial Maps. 





A. C. Spark Plugs. 
Airplane wheels. 


N. Y. 


Automatic Aero 


Drop 


GENERAL ALUMINUM & BRASS MFG. CO., East Grand Blvd. and St. _ 


Aubin Ave., Detroit, Mich. Motor bearings; Aluminum, Brass and 
Bronze Sand Castings. 


THE B. F. GOODRICH RUBBER CO., Akron, Ohio, Airplane tires; molded 
and mechanical rubber goods. 


GREAT LAKES AERIAL PHOTOGRAPHIC CO., 11511 Mayfield Road, 
Cleveland, Ohio. Aerial Mapping and Photographs. 


HAMILTON AERO MFG. CO., Milwaukee, Wis. Propellers. 


STEWART HARTSHORN COMPANY, 250 Fifth Ave., New York City. 
Streamline wire; Streamline wire tie rods; Universal end fittings. 


HASKELITE MFG. CORP., Chamber of Commerce Bidg., Chicago, Ill. 
Veneer; Plywood. 





JOHNSON AIRPLANE AND SUPPLY CO., Dayton, Ohio. Parts, Ac- 
cessories, Equipment and Supplies for all types of planes. 
LINDE AIR PRODUCTS CO., 20 E. 42nd St.. New York City. Hydroges 


tanks. 


MACWHYTE COMPANY, 1220 Racine Ave., Kenosha, Wis. Streamline, 
wires, Fittings, Brutonized Airplane Wire Cables. 


Complete , 














C. L. MAGUIRE PETROLEUM CO., McCormick Bidg., Chicago, Ill. 
Lakeside Aviation Oil. 


MEISEL PRESS MFG. CO., 944-948 Dorchester Ave., Boston 25, Mass. 
Gears; Sprockets; Screw machine products; Heat treating. 


MOSLER METAL PRODUCTS CORP., Mt. Vernon, New York. 


Spark 
plugs. 
NEW JERSEY VENEER CO., Lakeview, Paterson, N. J. Veneer; 


plywood. 


NEW YORK BLUE PRINT PAPER CO., 102 Reade St., New York. 
Blue prints. 


PARK DROP FORGE CO., Cleveland, Ohio. Crank shafts. 
PERRY-AUSTEN MFG. CO., Grasmere, S. I., N. Y; 
wing dopes. 

PIONEER INSTRUMENT COMPANY, 754 Lexington Ave., Brooklyn, N. Y. 


Aircraft instruments and Accessories. 


RADIO CORP. OF AMERICA, 233 Broadway, New York City. Radic 
Apparatus. 


RICH TOOL COMPANY, Railway Exchange, Chicago, Ill. Poppet Valves. 
THE SIMMS MAGNETO CO., East Orange, N. J. Magnetos; Lighting 


and starting equipment. 


S.K.F. INDUSTRIES, 165 Broadway, New York City. Ball bearings. 
SKYWRITING CORPORATION OF AMERICA, 50 E. 42nd St., New York, 
Skywriting. 

SPERRY GYROSCOPE CO., Manhattan Bridge Plaza, Brooklyn, N. Y. 
High intensity searchlights for night flying. 


©PLITDORF ELECTRICAL CO., Newark, N. J. 
Magnetos; Aircraft Switches. 


STANDARD OIL COMPANY OF INDIANA, 910 S. Michigan Ave., Chicago, 
Ill.  Stanolind Aviation Gasoline; Superla Aero Oil. 


THE STEEL PRODUCTS CO., Cleveland, Ohio. 
Valves. 


STROMBERG MOTOR DEVICES CO., 64 E. 25th St. Chicago, Ill; 


Carburetors. 


THE TEXAS COMPANY, 17 Battery Pl., New York City. 


Lubricants and Gasoline. 


Lacquers and 


Aircraft engine ignition; 


Thompson Silchrome 


Airplane 


TITANINE, INC., Union, Union Co., N. J. Pigmented. dopes: Varnishes 


and ename's. 


TIDEWATER OIL SALES CORP., 11 


Lubricants. 


VALENTINE & COMPANY, 456 Fourth Ave., New York City. 


aircraft varnish, enamels and paints. 
WAMSUTTA MILLS, New Bedford, Mass. Cotton aircraft cloth. 
WESTERN BRASS MFG. WORKS, 2007 Marshall Blvd., Chicago, Ill. 


Bronze, Brass, iron Parts and Hardware. 


THE WOOD & SPENCER CO., Cleveland, Ohio. 
necting Rods and other motor parts. 


Broadway, New York City. 


Valspar 


Machine work; Con- 
WOLVERINE LUBRICANTS CO. OF N. Y., 44 Whitehall St., New York. 
Wolf’s Head Aviation Engine Lubricants. 

WYMAN GORDON CO., Worcester, Mass. Crank shafts. 


THE ZENITH CARBURETOR CO., Foot of Hart Ave. Detroit, Mich. 
Zenith Carburetors and parts. 
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SALE OF NAVY SURPLUS A 
BY PUBLIC AUCTION x 
NAVY YARD T 
Philadelphia ] 
10 A. M. (Eastern Standard Time) Oo 


18 FEBRUARY 1924 N 


Pennsylvania 


Z20O=4OC > 





Included in this sale will be enormous quantities of 
airplane spares, aeronautical engines and parts, briefly 
described as follows: 

The following engines and spares: 

Liberty, Clerget, Fiat, Renault, Bentley, 
Curtiss OX OXX and V type, Napier Lion, Sun- 
beam, Diamler, B.M.W., Heiro, and Rapp, to- 
gether with a varied assortment of other spares and 
items of general character, surplus, over and above 
the present requirements of the NAVY. 


Catalogue No. 550-A, which includes all details of 
description, together with terms of sale, etc., may be had 
upon application to the AUCTIONEERS, SAMUEL 
T. FREEMAN and COMPANY, 1519-21 Chestnut 
Street, Philadelphia, Pa., or the 


CENTRAL SALES OFFICE 


NAVY YARD WASHINGTON, D. C. 














The only American Aircraft Weekly 


The oldest American Aircraft Magazine 


WILL SERVE YOU BEST because it 


— is published for those who understand and have a 
definite interest in aviation. 


—covers the news first and more thoroughly. 


——prints first and often exclusively descriptions of new 
aircraft. 


—-it is the only American publication in which the 
progress of aeronautics is covered each week. 


-—gives the greatest value of any aeronautical publi- 


cation—52 issues for $4.00. 


Start your subscription with the next issue. 


AVIATION 
225 Fourth Avenue 
New York 
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For Your Flying 
<Boats Use 
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Upward of 5,000 gallons 
of Jeffery’s Patent Water- 
i4] proof Liquid Glue has been 
i} used by the U. S. Navy 
“| and War Department and 
as much more by the var- 
H| ious manufacturers of 
Hj seaplanes having govern- 
Hi ment contracts. 

L. W. Ferdinand & Co. 


152 K.neeland Street 
Boston, Mass., U.S. A. 
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" ¥. FERDINAND & ‘ll 


SOSTON, MASS. 























DOPES 


PIGMENTED DOPES 
VARNISHES ENAMELS 
. Reg. Trade Mark 
MADE BY 


TITANINE, Inc. 
UNION, UNION COUNTY, N. J. 


Contractors to U. S. Government 











| WIRE FOR AIRCRAFT 


Y our life depends 


upon it 





JOHN A. ROEBLING’S SONS CO. 


Send for 


TR o de 
REN, M.S Catalog A447 
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BALL 


The Highest Expression 
of the Bearing Principle 


oKEF 


INDUSTRIES, Inc. 


165 BROADWAY 


SKAYEF NEW YORK HESS-BRIGHT 
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are used ll 


over the world. 


Used on more than 10,000 Aircraft. 


Fitted to the winners of the following:—Coupe Gordon Bennett, 2 Coupe: 
Deutsch, Pulitzer, Circuit de Brescia, The World's Speed Record; The Aerial 
Derby, The Deutsch Cup, 1922, The British Speed Record; The Italian Grand 
Cup, Coupe Zenith, 1923; The World's Altitude Record, etc. 


36, Boulevard Bourdon, Neuilly-sur-Seine. 



















FOR PARTICULARS APPLY :— 


ETABLISSEMENTS LAMBLIN 






















CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.50, payable in advance. 


Address replies to box numbers, care AVIATION, 225 Fo Ave., 
USEFUL AERONAUTICAL few For om 


ENROLL NOW ! To every student enrolled in our May 





























: ; ncyclopedia class we will give a special course of flying boat instruction 
Airplane Engine E ated in addition to our regular airplane course, without extra 
BY GLENN D. ANGLE — $7.50 charge. Indian Lake Aviation Co., Russell’s Point, Ohio. 





. ° ° FOR SALE—Sport Farman 1923 model used for demon- 
Text Book of Aeronautical Engineering strating. Now being reconditioned. Price with two motors, 
four propellors and spares $2500.00, with one motor and no 
BY Lieut. A. KLEMIN—$5.00 spares $1875.00. Ludington Exhibition Company, 810 At- 
lantie Bldg., Philadelphia. 





Aeronautical Rule Book 
WANTED—Liberty Motors and spare parts. Must be 
N.A.A, — $2.00 brand new and bear strict inspection. Write full details. 
Box 265, AVIATION. 





. . . . 
Who’s Who in American Aeronautics FOR SALE: Brand New Avros, Le Rhone, OX5 or Hisso 
Motors. Machines remanufactured here, new linen, any kind 
| GarRDNER, MorrFat Co., Inc.—$1.00 of finish desired. Attractive prices. Student instruction. 


Repairs of all kinds. See me first. W. H. Wren, Big Stone 
Gap, Virginia. 








THE GARDNER, MOFFAT CO., Inc. Learn to fly this winter; a special course at a special price. 
325 FOURTH AVE. NEW YORK Varney Aircraft Co., Peoria, IIl. 

















FOR SALE—8 Libertys in very good shape but short elec- 
trical equipment and carburetors $600.00 each F.O.B. Paris, 
France. Norbert Burke, 120 Mosher St., Baltimore, Md. 


HISSO-STANDARD J-1 inte 


FOR SALE Spruce, Fiber, Aluminum, Steel and Plywood—State 
SPECIFIC needs. OX5 Pistons $1.75—Other parts propor- 
tionately. Acetate Dope $1.00, Fresh Nitrate Dope $2.75 


sy . gallon. EVERYTHING FOR AIRCRAFT. OSTERGAARD 
Three-place Standard J-1, with factory | {ieGrarr WORKS, 4269 N Narragansett Ave. Chicago. 
rebuilt American Model A Hisso engine 


not flown since overhaul. - 











SEAPLANE for sale, $250. All parts complete, but some 
For particulars wire or write repairs necessary before using. Box 269, AVIATION. 


CHAMBERLIN AIRCRAFT CO. AVIATION, the logical medium for aeronautical adver- 


° tisers, secures the promptest results in its field. It is issued 
Hasbrouck Heights, N. J. once every week. 
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Efficient Airplane Equipment 
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Everything in rubber for the airplane 
Balloons and bags of every type and size 


UBBER is as essential in the 
construction of most types of 
aircraft as metal, wood, or fabric. 


It is significant that no substitute 
for rubber is sought. The efficient 


dependability of Goodyear Rubber 
satisfies designers, builders, and pilots. 


Rather, new opportunities for Good- 
year’s experience, skill, and manu- 
facturing facilities are continually 
presented by airmen. To execute 
these suggestions, and to originate 
others, Goodyear maintains a capable, 
skilled corps of aeronautical engineers. 


The service of these men has a single 
purpose: to assist the progress of 
Behind them is the entire 
experience of a great organization 


aviation. 


that knows how to compound rub- 
ber for every purpose. 


Goodyear Means Good Wear 


GOOD YEAR 
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JONES TACHOMETER 


PIONEER INSTRUMENT COMPANY 
MAIN OFFICE AND FACTORY BROOKLYN NEW YORK 


WASHINGTON PARIS SAN FRANCISCO 
441 STAR BUILDING 97 BOULEVARD SAINT MICHEL 15 SPEAR STREET 





—PETREL MODEL FOUR— 


Flown from the St. Lawrence to the Gulf of Mexico 
over 3,000 miles of the roughest cross country 


Write for details and real facts on proven performance 


HUFF DALAND AERO. CORPORATION 


OGDENSBURG, N. Y. 














WRITE FOR OUR 
SPECIAL PRICE LIST 
CANUCK, JN., AVRO 
AND OX-5 PARTS 


ERICSON AIRCRAFT CIMITED 
120 KING ST., EAST TORONTO, CANADA 





AVIATION— 

the only American aeronautical weekly 

the oldest aeronautical publication in America 
U. S. $4.00 CANADA $5.00 FOREIGN $6.00 
THE GARDNER, MOFFAT CO., Inc., 225 4th Ave., New York 











TEXT BOOK OF AERONAUTICAL ENGINEERING 


In two parts—309 Pages—146 Illustrations 
By Latut. ALEXANDER KLEMIN 
Price, postpaid: U. S. $5.00, foreign $5.25 


THe GARDNER, MOFFAT CO., Inc. 
225 Fourth Ave. New York 


MATTHEW B. SELLERS 
Consulling Aeronautical Engineer 


Ardsley-on-Hudson, N. Y. 








LUDINGTON EXHIBITION COMPANY 


Sport Farman Ships 
Aerial Taxi Service 
Exhibition Flying 
Office: 810 Atlantic Bldg. Flying from field of G. S. Ireland 
PHILADELPHIA PINE VALLEY, N. J. 





Who’s Who in American Aeronautics 


An Aeronautical reference book containing 800 biographies 
and valuable information not heretofore brought together. 


ONE DOLLAR PER COPY 


THE GARDNER, MOFFAT CO., Inc. 
225 Fourth Ave. New York 








EDWARD P. WARNER 
Consultant in Aeronautical Engineering 
and 
Operation of Aircraft. 


Mass. Institute of Technology 
Cambridge, Mass. 


Commercial 





PARAGON PROPELLERS 


BETTER THAN EVER 


American Propeller & Mf’g. Co. 
Baltimore, Maryland 








if used regularly 
this advertising space will 
pay for itself many times over 


write for rates 


Five-place Breguets, new, $4750.00; DH Liberty motor, 
$3000.00; Canuck, new, with OXX motor, $1250.00; Curtiss H, 
without motor, $400.00; Booster Magnetos, new, $6.50; Sheepskin 
Moccasins, $4.00. Used Jennys and Canutéks. Liberty, Renault, 
Curtiss, OXX and OXs5 Motors. Propellers, foreign and Ameri- 
can makes. 


YACKEY AIRCRAFT COMPANY 


818 Des Plaines Ave. 


Forest Park (Suburb of Chicago) Illinois 

















ONE DOLLAR 


For beautiful pair of sterling silver wings 
mounted on a stick pin, or on bar pin with 
safety catch. Clip this ad and mail to us 
with name and address. Pay the postman. 


Wallace Aero Co., Davenport, Ia. 








LEARN TO FLY IN SAN DIEGO 


Flying every day of the year. Ex-Army instructors. 
Complete course only $200 
Best Flying Field in the West 
RYAN FLYING CO. 


TIDE STREET SAN DIEGO, CALIF. 
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i WHERE TO PROCURE EQUIPMENT AND SERVICES 
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Complete your files of AVIATION 


A Special Offer 


We have on hand a few sets of the earlier volumes of AVIATION that are now available 


for completing files. 


These volumes show the advance of aviation before, during, and after the war and contain 
useful information for all interested in aeronautics. 
those who have recently entered, or are contemplating entering the aeronautical industry. 


We will give this opportunity to our readers by offering a limited number of these unbound 


volumes at 1/3 off regular list price. 


In addition to this saving of 1/3 of regular price we will, to those who order two or more 


volumes, include one copy of ““Who’s Who in American Aeronautics.” (regular price 
$1.00). ““Who’s Who” contains 800 biographies and valuable information not hereto- 


fore brought together. 


This offer includes all volumes with the exception of volumes 1-2-3 of which only a few 
are on hand. These can be had at the regular price, including one copy of “Who's 


Who.” 
This is an exceptional opportunity to obtain back vo-umes of AVIATION ata special price. 
Regular Special 
Price Price 
i a errr erre re. ik mo. 2 Bee OP Geet BE. BRE occcacccc a BB ssccucces ; 
ee © scesekuce een from Aug. 1, 1917 to Jan. 25, 1918 .....ce00. Decccceeces ee 
 . a Serres ce from Feb 2, S060 Be Jee 2G, SREB 2 cccccicsss De scanoneee $2.. 
Waren. BD vcctcrscwscces from Bue, 1, BOER 0 Jem. 36, IBIS ccccesccss Brccccccese 2.. 
Lin a Meee Te ee from Feb 3, 20eP DD GG BB, BRIS cccccsccce Ss cccoceces 3. 
ee FT accceccensnnd from Aug. 1, 1919 to Jan. 15, 1920 .......... Bi ccccsoses Boe 
1 «teenies eon from Feb. 1, 1920 to July 15, 1920 .......... Biocccccccce 2.. 
... = Seeerrreerr rs from Aug. 1, 1920 te Dec. 27, 1920 ....ccceee Bis0sesennd $.. 
Wee BD ccccccsscasen from Jan. 3, 1921 to June 30, 1921 .......... BS. cccccccce 2. 
Wa BE 2seensceeenee from July 1, 1921 to Dec. 31, 1921 .......... Boceceeccce 3.6 
WH OE seacvccdeneged from Jan. 1, 1922 to June 30, 1922 .......... Bo csceeocse 3. 
i. rere. from July 1, 1922 to Dec. 81, 1922 .......... Be 0sseceess Be 
- . SD Ere erie from Jan. 1, 1923 to June 25, 1928 .......... Dviaea canes Re 
DE OD <avetnerdeawes from July 3, 2038 te Wee. Sl, BOBB ..ccccvess eer eT ey Bee 
The above prices are for delivery in United States. For Canada add 25c, 


They will prove of special value to 


for other countries add 50c for postage for EACH VOLUME ordered. 


The Gardner, Moffat Co., Inc., 225 Fourth Ave., New York 


Complete your files by taking advantage of this exceptional offer. 


Mail the coupon now. 


The Gardner, Moffat Co., Inc. 
225 Fourth Ave., New York. 


Enclosed find $ -----++++++eeeeeeees 


volumes of AVIATION, numbers 


eee tee ee eee ee ee ee eeeeeeeeeeeeeeeeeeeeeeee 


cluding one copy of ““Who’s Who,” as offered above. 









































“The 
Identification of 
Incomparable 
Service 


The Wright heavy duty T engine 
installedin a U.S. Navy torpedo 
plane increased the power by about 
150H.P. This increasedtheservice 
ceiling almost 90%, the rate of 
climb and take off 30% and the 
high speed over 10 miles per hour. 
The flight radius remained practi- 
cally the same but the flying 
characteristics were greatly im- 
proved due to the reserve power. 


RATINGS 


T-2 
525 H. P. heavy duty 
Weight 1150 lbs. 
T-3 
550 H. P. heavy duty 
650 H. P. high speed 
Weight 1160 lbs. 


The Wright T-3 Aeronautical Engine has 
the highest guaranteed horse power of any 
engine now in series production through- 
out the world. 


In excess of this guaranteed power there 
is a comfortable margin still in reserve that 
is always immediately available. 


This organization in bringing the model T 
engines up to their remarkable performance 
have been careful to take other stresses and 
strains induced by high power into consid- 
eration when completing design. 


Thus are careful judgments in correct 
aeronautical engineering practice a part of 
the heritage of the Wright Aeronautical 
Corporation. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 





























